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Robert C. Carr: Investigating the Effectiveness of Head Start:  
Evidence From a Meta-Analysis and The Family Life Project 
(Under the direction of Lynne Vernon-Feagans) 
Two empirical studies were undertaken to examine the effectiveness of the federal Head Start 
preschool program. The first study examined the effect of Head Start participation compared to 
public pre-kindergarten (pre-K) participation on children’s school readiness skills. A systematic 
review of the literature and meta-analysis were undertaken to consider this issue. A total of six 
studies met the inclusion criteria for the meta-analysis, and effects were considered across the 
school readiness domains of language, emergent literacy, mathematics, and social-behavioral 
skills. The meta-analysis found a negative effect of Head Start participation on children’s 
emergent literacy skills, which indicated a modest benefit of public pre-K participation compared 
to Head Start participation. Additionally, the meta-analysis found no reliable effect of Head Start 
participation compared to public pre-K participation on children’s language, mathematics, and 
social-behavioral skills. 
The second study examined the effect of Head Start participation on children’s language, 
literacy, and mathematics skills in the spring of preschool and in the spring of kindergarten. This 
study also examined if kindergarten classroom quality sustained the effect of Head Start into the 
spring of kindergarten. To consider these issues, data were drawn from the Family Life Project 
(Vernon-Feagans, Cox, & The FLP Key Investigators, 2013), a population-based sample of 
children born in two historically low-wealth, rural regions of the US located east of the 
Mississippi: the region labeled as the “Black South” by demographers (Dill, 1999) and the 
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Appalachian mountain region. Propensity score weighting was used to establish baseline 
comparability between the Head Start and comparison groups. Three domains of kindergarten 
classroom quality were assessed with the Classroom Assessment Scoring System (Pianta, La 
Paro, & Hamre, 2008), including Instructional Support, Emotional Support, and Classroom 
Organization. Head Start participants were found to outperform the comparison group in literacy 
in the spring of preschool by a small margin, but no reliable Head Start effect was found on 
language or mathematics skills. Evidence of moderation was found for children’s spring-of-
kindergarten literacy skills such that Head Start participants continued to outperform the 
comparison group if they experienced higher-quality Emotional Support in kindergarten, but not 
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My interest in the federal Head Start preschool program began when I first stepped foot 
in the St. Leo’s Head Start center in Solana Beach, California. With help and encouragement 
from Olga Vásquez and Alison Wishard Guerra, I became the coordinator of the Mi Clase 
Mágica University Outreach Program at St. Leo’s, which brought undergraduate student 
volunteers together with Head Start children to engage in a play-based curriculum. It was here 
that I first witnessed the potential of early childhood education to positively impact the lives of 
children and families. I became captivated by the staff and their mission. That experience 
inspired me to pursue a Ph.D. in Education in order to conduct research on early childhood 
education programs. Six years later, this dissertation signals my steadfast interest in that topic. I 
remain in awe of the potential of these programs to produce positive impacts and I am even more 
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CHAPTER 1: INTRODUCTION 
Early Childhood Education: A Strategy to Address the Socioeconomic Skills Gap 
One of the most troubling findings from decades of research on educational achievement 
concerns the socioeconomic gap in children’s school readiness skills: children from lower 
socioeconomic backgrounds are less likely to begin elementary school ready to learn (Burchinal, 
Carr, et al., 2018; Isaacs & Magnuson, 2011; V. E. Lee & Burkam, 2002; Miller, Votruba-Drzal, 
& Setodji, 2013). Research also suggests that socioeconomic disparities in school related skills 
continue to persist as children progress through elementary school, with many children falling 
even further behind their more advantaged peers over time (G. J. Duncan & Magnuson, 2011). 
Therefore, if the socioeconomic skills gap is not addressed during early childhood, then it may 
result in effectively maintained inequality throughout the formal schooling period and beyond 
(Lucas, 2001). 
Early childhood education (ECE) is a widespread strategy in the United States that aims 
to reduce socioeconomic disparities in children’s school readiness skills by providing enriched 
classroom environments for social and academic learning (Magnuson & Shager, 2010). Many 
states and the federal government provide funding for ECE programs that target their services to 
children from socioeconomically disadvantaged backgrounds (Barnett & Friedman-Krauss, 
2016; Friedman-Krauss et al., 2018). Established in 1965, the federal Head Start program has 
become the single largest provider of targeted ECE programming in the US; serving low-income 
children and families in every US state and territory, in farmworker camps, and in tribal 
communities (Barnett & Friedman-Krauss, 2016). Today, Head Start provides center-based 
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education as well as health, nutrition, and other social services to more than 800,000 children 
between age-3 and age-5 annually (Office of Head Start, 2010).  
Decades of research studies indicate that Head Start participation can boost the school 
readiness skills of children from socioeconomically disadvantaged backgrounds (Shager et al., 
2012). However, recent research suggests that the benefits of Head Start are modest and short-
lived. For example, the national Head Start Impact Study found evidence of a favorable Head 
Start effect on children’s developmental skills prior to school entry, but this effect was generally 
modest in magnitude and began to diminish during kindergarten—nearly disappearing altogether 
by the end of third grade (Puma et al., 2012). The policy implications of these findings have been 
widely contested. With regard to the modest magnitude of the Head Start effect, Haskins and 
Barnett (2010) argued that “taxpayers get little for their annual investment of $8 billion in Head 
Start,” while Ludwig and Phillips (2008) argued that “Head Start does not need to yield large 
short-term test score effects to pass a benefit-cost test” (p. 267). With regard to fadeout of the 
Head Start effect, J. Klein (2011, July 7) argued that “Head Start simply does not work,” while 
Gibbs, Ludwig, and Miller (2013) argued that “the evidence of fade out is not yet a sufficiently 
compelling reason to believe that Head Start is ineffective” (p. 15). Further research is needed in 
order to understand the extent to which Head Start is able to promote children’s skill 
development; focusing on (a) potential explanations for why the Head Start effect is generally 
modest as well as (b) factors that may contribute to the persistence or fadeout of the Head Start 
effect during elementary school. 
The following sections of this chapter described the motivations for the current 
dissertation project, which examined the effect of Head Start participation on children’s 
outcomes in school related domains of development. The first section of this chapter described 
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the structure and focus of the Head Start program. In the second section, the theoretical and 
empirical underpinnings of Head Start were discussed. The third section described factors that 
may influence the effectiveness of Head Start programming in rural America. The chapter 
concluded by introducing two studies that examined the effectiveness of Head Start participation. 
The Head Start Program 
With the establishment of the federal Head Start program in 1965, concern for the 
education of young children was given an enduring role in US national policy. Head Start was 
one of the “War on Poverty” initiatives undertaken by President Lyndon B. Johnson’s 
administration. Across more than five decades, the program has expanded from a demonstration 
project to a program that provides critical services to millions of the nation’s most vulnerable 
children and families. The Head Start program now occupies a prominent role in the landscape of 
early care and education programming. 
Eligibility & Enrollment 
Head Start eligibility is primarily determined by social and economic risk factors. 
Families are eligible to enroll in Head Start if they meet any of the following criteria: (a) an 
annual family income that falls below federal poverty guidelines, (b) the family is homeless, (c) 
the family is receiving public assistance, or (d) the child is in foster care. A small percentage of 
children with disabilities enrolled in Head Start also qualify whether or not they meet the other 
eligibility criteria (e.g., 11.5% nationwide in 2008-09). Additionally, some Head Start programs 
allow non-eligible children to enroll if their parents pay for the full cost of enrollment. 
During the 2017-18 school year, Head Start spent more than $9 billion dollars to serve 
almost 900,000 children (Office of Head Start, 2019). During this same period, 38% of the 
children served in Head Start were 4-years-old, which was equivalent to 7% of the total 4-year-
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old population in the US—with 3-year-olds constituting the next largest age group being served 
(35%), which was equivalent to 8% of the total 3-year-old population (Friedman-Krauss et al., 
2019; Office of Head Start, 2019). Moreover, it has been estimated that the Head Start program 
serves almost one-half of the total number of 3- and 4-year-old children living below the federal 
poverty line in the US (Haskins & Barnett, 2010). The Head Start program also serves a 
substantial number of children under 3 years of age through the Early Head Start program (e.g., 
24% of all children served by Head Start in 2017-18), which is a combination of home-visiting 
and center-based educational programming. The Early Head Start program will not be a focus of 
this dissertation study, however. 
A Comprehensive Program 
Head Start was designed to be a comprehensive program, with a federal mandate to 
deliver “health, educational, nutritional, social, and other services to economically disadvantaged 
children and their families” (Head Start Act, 1990) . In the 2007 reauthorization of the federal 
Head Start Act (Improving Head Start for School Readiness Act of 2007, 2007), the program 
was given a specific mandate to focus on promoting the development of children’s school 
readiness skills through the provision of comprehensive services: 
It is the purpose of this subchapter to promote the school readiness of low-income 
children by enhancing their cognitive, social, and emotional development—(1) in 
a learning environment that supports children’s growth in language, literacy, 
mathematics, science, social and emotional functioning, creative arts, physical 
skills, and approaches to learning; and (2) through the provision to low-income 
children and their families of health, educational, nutritional, social, and other 
services that are determined, based on family needs assessments, to be necessary 
(SEC. 636). 
 
Head Start defines school readiness as a multi-faceted phenomenon encompassing the 
domains of cognitive, social, and emotional development. This definition is consistent with 
recommendations outlined by the National Education Goals Panel (1997), which defined 
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domains of school readiness: (1) physical well-being and motor development, (2) social and 
emotional development, (3) approaches to learning, (4) language usage and emergent literacy, 
and (5) cognition and general knowledge. A pedagogical focus on supporting children’s school 
readiness across these developmental domains is often referred to as educating the whole child. 
Educating the Whole Child 
Head Start programs are federally mandated to implement a research-based, whole child 
curriculum that adheres to the Head Start Early Learning Outcomes Framework. The Framework 
outlines developmental milestones in each of the five aforementioned domains of school 
readiness (https://eclkc.ohs.acf.hhs.gov). This curricular approach to educating the whole child is 
aligned with a constructivist view of teaching and learning, which suggests that children learn 
best through deep engagement with developmentally-appropriate learning materials and 
activities (DeVries & Kohlberg, 1987; Piaget, 1976; Weikart & Schweinhart, 1987). Rather than 
explicitly directing teachers in a specific scope and sequence of instruction, a whole-child 
curriculum provides teachers with a general set of guidelines that can be used to embed 
instruction into child-directed activities (Jenkins, Duncan, et al., 2018). While using a whole-
child curriculum, Head Start teachers will (a) actively work to incorporate the interests and ideas 
of the children into the curriculum and (b) encourage children to engage with materials and 
activities that have been carefully selected to promote learning. As a result, teachers must 
demonstrate a great deal of expertise in order to guide individual children’s growth across all 
domains of school readiness in a sequenced and progressive complex manner during the school 
year.  
The whole-child approach to curriculum was embodied in two model ECE programs that 
were implemented in the 1960’s/1970’s—the Abecedarian and Perry Preschool programs—
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which were found to have long-term effects on outcomes into adulthood (Campbell, Ramey, 
Pungello, Sparling, & Miller-Johnson, 2002; Schweinhart et al., 2005). In 2009, a national 
survey of Head Start teachers found that the whole-child, Creative Curriculum was the most 
widely used curriculum (22.5%), followed by the High/Scope curriculum (7%), which was 
originally designed for the Perry Preschool program (U.S. DHHS, ACF, & OPRE, 2018). 
A Two-Generation Approach 
The Head Start program is also characterized by a two-generation approach that views 
parents as their child’s primary teachers. In addition to providing services directly to children, 
Head Start programs also provide services to parents. Head Start staff stimulate opportunities for 
parents to become active participants in their child’s education by practicing educational 
activities at home and through volunteering in the classroom. Head Start staff also work to 
incorporate parent input into many aspects of the classroom curriculum. For example, the Head 
Start staff will communicate with each family to learn about their goals for their child’s 
education and then the staff will design curriculum that is responsive to what they have learned 
from families. Additionally, perhaps as an outcome of this emphasis on family involvement, 
Head Start programs will often train parents to work as classroom aides, teaching assistants, and 
lead teachers. This has been a common outcome since the program’s inception (Malik & 
Schochet, 2018; Zigler & Muenchow, 1992). 
Quality Monitoring and Program Improvement 
Despite the enormous scale of the program, Head Start strives to maintain quality 
program practices nationally by engaging in regular quality monitoring and program 
improvement activities. For example, the U.S. Administration for Children and Families has 
commissioned several rounds of the Family and Child Experiences Survey (FACES) since 1997, 
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which provides descriptive, nationally representative information on the characteristics, 
experiences, and development of Head Start children and families, as well as the characteristics 
of the Head Start programs and staff who serve them. More recently, in 2011, Head Start created 
the Designation Renewal System (DRS) as an accountability system to determine whether Head 
Start grantees are delivering services of sufficiently high quality to meet the program standards. 
Based on information from the DRS, if a grantee does not meet a sufficient number of required 
conditions, then their contract will become subject to open competition and could potentially lose 
their contract. 
Head Start also invests in the professional development of its workforce to promote 
continuous program improvement; allocating roughly 2% of its annual budget to professional 
development (e.g., $235,385,242 for fiscal year 2018; Office of Head Start, 2019). All Head 
Start staff are eligible to participate in professional development. However, education staff are 
specifically mandated to engage in research-based professional development and coaching 
activities related to effective curricula implementation, including knowledge of the content in 
Head Start Early Learning Outcomes Framework, partnering with families, supporting children 
with disabilities and their families, providing effective and nurturing adult-child interactions, 
supporting dual language learners as appropriate, addressing challenging behaviors, preparing 
children and families for transitions, and use of data to individualize learning experiences to 






Theoretical and Empirical Underpinnings of Head Start 
Proximal Processes  
Theory for proximal processes. First introduced by Bronfenbrenner (1979), ecological 
systems theory provides a theoretical rationale to expect that ECE programs such as Head Start 
will promote children’s development of cognitive, social, and emotional skills. Ecological 
systems theory describes how the process of child development is influenced by the various 
environmental contexts in which children live. These environmental contexts range from more 
proximal levels of influence, such as the family or the home environment, to more distal levels of 
influence, such as classrooms, schools, neighborhoods, government systems, or the broader 
society/culture; with direct and indirect effects on children’s development leading from all levels 
of influence. Importantly, proximal processes “are posited as the primary mechanisms producing 
human development” (Bronfenbrenner & Morris, 1998, p. 994).  
Proximal processes are defined as the interactions between an individual and the persons, 
objects, and symbols in her immediate environment. Moreover, in order for development to 
proceed at a normative rate, proximal processes (a) must occur on a regular basis over extended 
periods of time, (b) must become progressively more complex over time, and (c) must involve 
the active, reciprocal engagement of the individual and the persons, objects, and symbols she is 
interacting with (Bronfenbrenner & Morris, 1998). Proximal processes occur across multiple 
settings in the child’s environment, including interactions with parents in the home environment 
as well as interactions with non-parental caregivers, peers, or learning materials in the child care 
environment. 
Hamre et al. (2013) have extended ecological systems theory to describe teacher–child 
interactions as the most central or influential proximal process driving children’s learning within 
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the early childhood classroom context. In their teaching through interactions framework, Hamre 
et al. (2013) have described how teacher–child interactions should be sensitive, warm, well-
organized, and cognitively stimulating in order to promote to better learning outcomes for 
children. The teaching through interactions framework also views teacher–child interactions as 
extensions of parent–child interactions in the home environment, because the processes 
underlying sensitivity, warmth, organization, and cognitive stimulation are shared across the 
home and classroom environments (Hamre & Pianta, 2010).  
A variety of measures have been developed to assess the quality of classroom-wide 
teacher–child interactions in the early childhood classroom setting (Burchinal, Magnuson, 
Powell, & Soliday Hong, 2016). One of the first measures was the Early Childhood Environment 
Rating Scale (ECERS; Harms & Clifford, 1980). Specifically, the Teaching & Interactions scale 
of the ECERS was designed to measure teacher warmth and sensitivity. Today, the most widely 
used measure of classroom quality is the Classroom Assessment Scoring System (CLASS; 
Pianta, La Paro, & Hamre, 2008). The CLASS can be used to assess three domains of classroom 
quality, including Instructional Support, Emotional Support, and Classroom Organization. While 
the CLASS Instructional Support scale assesses teacher’s efforts to facilitate children’s cognitive 
development, the CLASS Emotional Support scale assesses the teacher’s display of warmth and 
sensitivity toward children (i.e., similar to the ECERS), and the CLASS Classroom Organization 
scale assesses the extent to which classrooms are well organized and managed by the teacher. 
Although there are many dimensions of teacher-child interactions, prior research on early 
childhood classroom interactions has primarily focused on those dimensions measured by the 
ECERS and CLASS. 
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Evidence for proximal processes. There is a wealth of evidence to indicate that 
children’s development is influenced by environmental contexts. In a comprehensive review of 
research on early childhood development, the U.S. National Committee on Integrating the 
Science of Early Childhood Development (Shonkoff & Phillips, 2000) reached the following 
conclusion:  
Virtually every aspect of early human development, from the brain’s evolving 
circuitry to the child’s capacity for empathy, is affected by the environments and 
experiences that are encountered in a cumulative fashion, beginning in the 
prenatal period and extending throughout the early childhood years (p. 6). 
 
Moreover, this conclusion suggests that the socioeconomic gap in children’s school 
readiness skills can been attributed, in part, to the extent that children have experienced engaging 
and supportive caregiving environments during the first five years of life, or a lack thereof 
(Bowman, Burns, & Donovan, 2001; Shonkoff & Phillips, 2000).  
Evidence to support the developmental importance of proximal processes has been 
provided in research on children’s home environments and early childhood classroom 
environments. For example, findings from the NICHD Study of Early Child Care indicate that 
measures of observed parenting quality and child care quality were both unique predictors of 
children’s cognitive outcomes at 54-months of age, but observed parenting quality was found to 
be a much stronger predictor of outcomes in comparison to observed child care quality (NICHD 
Early Child Care Research Network, 2002). There is also evidence to indicate that higher-levels 
of classroom quality in Head Start is positively associated with better school readiness outcomes 
for children. For example, research based on data from a national survey of Head Start children, 
families, and classrooms found that higher scores on measures of classroom-wide teacher–child 
interactions were reliably associated with gains in child outcomes during the Head Start year; 
although the magnitude of these associations was generally modest (β = 0.06–0.16; Moiduddin, 
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Aikens, Tarullo, West, & Xue, 2012). Specifically, children demonstrated larger gains in pre-
academic skills in Head Start classrooms that scored higher on Instructional Support and 
Classroom Organization (as measured by the CLASS) as well as Teaching & Interactions (as 
measured by the ECERS). Additionally, children demonstrated larger gains in social-behavioral 
skills in Head Start classrooms that scored higher on Classroom Organization, but not Emotional 
Support (as measured by the CLASS). Although there appears to be variability in Head Start 
classroom quality, this variability is positively associated with child outcomes. 
Promoting proximal process in Head Start. The Head Start program has long 
recognized the importance of promoting proximal processes in the classroom and at home. For 
example, proximal processes are emphasized in the Head Start classroom setting through the 
“whole child,” constructivist approach to teaching and learning; as teachers support children’s 
deep engagement with developmentally appropriate learning materials and activities that have 
been carefully selected to promote learning in a progressively complex manner. Head Start also 
provides direct services to children’s families, with the expectation that improvements in 
proximal processes at home will result in positive outcomes for children (Brooks-Gunn & 
Markman, 2005). 
More recently, Head Start has made a concerted effort to monitor and improve the quality 
of teacher–child interactions in the classroom setting. Beginning in 1997, a national survey of 
Head Start children, families, and classrooms has been routinely conducted to assess the quality 
of Head Start classroom environments. The Family and Child Experiences Survey (FACES) 
originally focused on assessing classroom quality based on measures such as the ECERS and the 
Arnett Caregiver Interaction Scale (CIS), but, more recently, has focused on using the CLASS 
(Aikens, Bush, Gleason, Malone, & Tarullo, 2016; Hindman, Skibbe, Miller, & Zimmerman, 
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2010). In 2012, the Head Start program also established the Designation and Renewal System 
(DRS), which was designed to monitor and review all Head Start grantees across the US based 
on annual assessments of the CLASS (Office of Head Start, 2013).  
During that first year of the DRS, scores on the CLASS for Head Start grantees nationally 
were fairly consistent with patterns of CLASS scores found in other US samples of state-funded 
pre-K programs and ECE programs more broadly. Specifically, Head Start scores were found to 
be in the high-quality range (i.e., 5.0–7.0) in the domains of Emotional Support (M = 5.99, SD = 
0.34) and Classroom Organization (M = 5.63, SD = 0.43), but in the low-quality range (i.e., 1.0–
3.0) for the Instructional Support domain (M = 2.72, SD = 0.50; Office of Head Start, 2013). 
However, these low-quality scores for CLASS Instructional Support domain are commonly 
found in research on ECE programming broadly (Pianta, Downer, & Hamre, 2016). 
Targeted ECE 
Theory for targeted ECE. Ecological systems theory suggests that development is 
jointly influenced by characteristics of the person and their environment (Bronfenbrenner & 
Morris, 1998). Therefore, the effectiveness of ECE programming (i.e., the environment) may 
differ depending on the background characteristics of the child and her family (i.e., the person). 
In particular, it is widely thought that the benefits of ECE programming may be more 
pronounced for children who experience greater levels of socioeconomic risk and adversity in 
their homes and communities (Bradley, McKelvey, & Whiteside-Mansell, 2011; Desai, Chase-
Lansdale, & Michael, 1989).  
For example, Desai et al. (1989) hypothesized that ECE participation would be more 
beneficial for children from lower socioeconomic status families, because opportunities for 
learning school related skills in the home may be less accessible in comparison to the home 
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environments of higher socioeconomic status families. Similarly, Bradley et al. (2011) described 
how targeted ECE programs such as Head Start were “designed with an assumption that program 
experiences will compensate for inadequacies in the home and neighborhood environments” (p. 
2112)—referred to as the compensatory hypothesis. Moreover, ecological systems theory 
specifically emphasizes a need “for the design of effective social policies and programs that 
counteract newly emerging developmentally disruptive influences” that individuals may 
encounter over their life course (Bronfenbrenner & Morris, 2006, p. 795). 
Evidence for targeted ECE. Research suggests that the early childhood is the most 
optimal time to intervene in human development in comparison to later periods of life. For 
example, there is empirical support for the concept of sensitive periods, which suggests that (1) 
experiential input during early childhood is uniquely impactful because it occurs at a time when 
children’s brains are more malleable and responsive to stimulating experiences and (2) the 
absence of positive experiential input during early childhood may result in permanent risk or 
dysfunction (Bruer, 2001). Additional support for the importance of early childhood intervention 
is derived from economic models of human capital acquisition, which suggest that investments in 
early childhood interventions provide greater rates of return compared to investments in later life 
interventions (Cunha, Heckman, Lochner, & Masterov, 2006). Finally, efforts to intervene in the 
socioeconomic skills gap must begin in early childhood, because research has found that the 
socioeconomic differences in early learning skills begin to emerge as early as the second year of 
life (Burchinal, Carr, et al., 2018; Fernald, Marchman, & Weisleder, 2013; Halle et al., 2009). 
For example, research by Burchinal, Carr, et al. (2018) has shown that children whose families 
experienced poverty showed substantially lower cognitive, language, executive functioning, and 
social skills by 2 to 3 years of age (a difference of 0.5 to 1.0 standard deviations) and these gaps 
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appeared to stabilize between 3 and 5 years of age. Therefore, a focus on providing ECE services 
to preschool age children from socioeconomically disadvantaged backgrounds may be a 
necessary, but insufficient strategy to address the socioeconomic skills gap. 
Broadly, ECE programming appears to be an effective strategy to boost the school 
readiness skills and later school success of all children, regardless of socioeconomic status 
(Yoshikawa et al., 2013). Decades of research studies based on mixed income samples indicate 
that ECE programming can positively impact children’s school readiness skills (Camilli, Vargas, 
Ryan, & Barnett, 2010). Moreover, short-term effects on school readiness skills have also been 
found to translate into long-term effects on outcomes throughout the formal schooling period and 
even into adulthood (Barnett, 1995; Yoshikawa, 1995).  
In addition to the widespread benefit of ECE programming, a number of studies have 
found that children who experience higher-levels of socioeconomic risk factors are more likely 
to benefit from ECE programming in comparison to their more advantaged peers (Gormley, 
Gayer, Phillips, & Dawson, 2005; Gormley, Phillips, & Gayer, 2008; Peisner-Feinberg & 
Burchinal, 1997; Peisner-Feinberg et al., 2001; Weiland & Yoshikawa, 2013). Additionally, it is 
relevant to note that a majority of the evidence into the long-term effects of ECE programming 
was derived from studies of model ECE programs that targeted their services to children from 
disadvantaged backgrounds, such as the Abecedarian and Perry Preschool projects conducted 
during the 1960’s and 70’s (Campbell et al., 2002; Lazar et al., 1982; Schweinhart et al., 2005).  
Based on this evidence, there is a strong rationale for ECE programs like Head Start to 
target their services to children from socioeconomically disadvantaged backgrounds. Today, the 
majority of states and the federal government offer targeted ECE programs that are publicly 
funded, but primarily accessible to children from low-income backgrounds (Friedman-Krauss et 
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al., 2018). However, Barnett (2011) has outlined several reasons why providing universal access 
to ECE programs—regardless of socioeconomic status—could provide even greater benefits to 
children from socioeconomically disadvantaged backgrounds; including the ability to reach more 
socioeconomically disadvantaged children who go unserved by targeted programs, the lack of 
stigma that may be associated with a targeted program for low-income families, as well as the 
peer-learning opportunities derived from being in classrooms with more advantaged peers. 
School Readiness Skills for Later School Success 
Theory for school readiness skills. Any effort to improve children’s school readiness 
skills requires defining exactly what it means to be ready for school. Although there is broad 
agreement among education stakeholders that school readiness is not just a characteristic of the 
child herself, but the supports that she experiences at home and in her broader community 
(Vernon-Feagans, 2009), at the confluence of these child-, family-, and community-level factors 
are specific competencies that children may need to possess in order to capitalize on the learning 
opportunities they encounter in elementary school. Scholars often define these competencies as 
pre-academic skills related to basic knowledge of vocabulary, letters, and numbers; the display 
of positive social skills with adults and peers; the absence of problem behaviors; learning-related 
behaviors, such as the ability to sustain attention, sit still, and follow directions; as well as 
physical health and mental wellbeing (Barbarin et al., 2008; Denham, 2006; G. J. Duncan et al., 
2007; Isaacs, 2012; Isaacs & Magnuson, 2011; McLanahan, Haskins, Paxson, Rouse, & Sawhill, 
2005; McWayne, Cheung, Wright, & Hahs-Vaughn, 2012). Although other categorizations of 
school readiness skills do exist, these domains commonly recognized in early learning standards 
such as the Head Start Early Learning Outcomes Framework (https://eclkc.ohs.acf.hhs.gov). 
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Evidence for school readiness skills. Research suggests that promoting children’s 
school readiness is critically important, because children who begin school with higher levels of 
school readiness skills continue to demonstrate higher levels of academic and social performance 
during elementary school and even into later grades (Claessens, Duncan, & Engel, 2009; 
Cunningham & Stanovich, 1997; G. J. Duncan et al., 2007; G. J. Duncan & Magnuson, 2011; 
Entwisle, Alexander, & Olson, 2005; Grissmer, Grimm, Aiyer, Murrah, & Steele, 2010; Morgan, 
Farkas, Hillemeier, Pun, & Maczuga, 2018; Pace, Alper, Burchinal, Golinkoff, & Hirsh-Pasek, 
2018). However, it is unclear exactly which school readiness skills are most critical for later 
school success. 
Research is relatively mixed in terms of identifying which specific school readiness skills 
are most likely to predict later school success both within and across domains of development. 
For example, a seminal study by G. J. Duncan et al. (2007) found that the strongest predictors of 
school-age reading and math achievement were school-entry math skills, followed by literacy 
skills, and then attention skills. Alternatively, Grissmer et al. (2010) examined a wider variety of 
school readiness skills—including attention, fine motor skills, and general knowledge—which 
were found to be stronger predictors of later achievement in math, reading, and science 
compared to school-entry math and reading skills; a finding that stands in contrast to what G. J. 
Duncan et al. (2007) had previously found. To further complicate the evidence-base, a study by 
Pace et al. (2018) found that school-entry language skills were the strongest predictor of later 
school performance in several domains of academic and social skills, followed by school-entry 
reading skills and then mathematics skills. 
Based on this research, there is consistent evidence that school-entry academic skills 
provide robust prediction to later skills in both academic and social domains of development, 
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whereas children’s school-entry social-behavioral skills provide less robust cross-domain 
prediction to later academic skills. Nonetheless, numerous research studies have shown that 
children’s social-behavioral skills at school-entry provide strong within-domain prediction to 
later social skills—suggesting that these early social-behavioral skills should be considered as 
important targets for ECE programming (Burchinal et al., 2020; G. J. Duncan & Magnuson, 
2011; Morgan et al., 2018; Pace et al., 2018). 
The role of school context has largely been ignored in the aforementioned studies. 
However, research by Vernon-Feagans et al. (2018) suggested that better-quality classroom 
experiences during early elementary school offered a compensatory effect for children who 
entered kindergarten with lower skill levels. Specifically, children with lower literacy skills were 
more likely to catch up to their higher-skilled peers by third grade if they experienced more years 
of better-quality classroom environments between kindergarten and third grade. These findings 
suggest a need to consider children’s educational experiences across the preschool and 
elementary school periods. 
Head Start in Rural America 
Given the national scale of the Head Start program, prior research has utilized data from 
the national Head Start Impact Study to examine variability in the program’s effectiveness 
between urban and rural regions of the US (McCoy, Morris, Connors, Gomez, & Yoshikawa, 
2016; Puma et al., 2012). Results of these studies were mixed, with evidence of more favorable 
program effects documented in both urban and rural regions of the US, depending on the 
developmental outcome under consideration (further described in Chapter 3).  
Understanding how Head Start programming is effective in unique geographic contexts 
may be useful for informing practice and policymaking related to Head Start programming in 
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specific contexts. Although many previous studies have focused on samples of urban Head Start 
participants (e.g., Abbott-Shim, Lambert, & McCarty, 2003; Gormley et al., 2008; Zhai, 
Waldfogel, & Brooks-Gunn, 2013), there is a dearth of research on the effectiveness of Head 
Start in rural America. The current section describes unique characteristics of rural America that 
may contribute to the effectiveness of Head Start in this context, including characteristics related 
to (1) family sociodemographic factors and family processes as well as (2) Head Start program 
operation. This section considers the unique challenges and affordances of both family life and 
Head Start program operation in rural America.  
Family Life in Rural America  
Challenges. Life in rural America is broadly characterized by many structural factors that 
combine to produce a context of heightened economic and social isolation for children and 
families (Lichter & Johnson, 2007). Historically, families in rural areas have experienced higher 
rates of poverty compared to urban areas in the US (Nolan, Waldfogel, & Wimer, 2017). 
Although this gap has declined in recent years, poverty rates remain higher in rural (16%) 
compared to urban areas (14%; Nolan et al., 2017). Beyond disparities in income, perhaps the 
most dramatic socioeconomic difference between urban and rural regions of the US concerns 
lower rates of educational attainment: only 17.5% of rural adults have a college degree compared 
to 30% of urban adults (USDA Economic Research Service, 2012). Additionally, only 29% of 
rural young adults (i.e., ages 18 to 24) are enrolled in some form of higher education compared 
to 48% of urban young adults (National Center for Education Statistics, 2017). These disparities 
in education levels and the pursuit of higher education may serve to hinder the social mobility of 
adults in rural America. 
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Access to opportunity appears to be more limited in rural America. Compared to urban 
families, rural families experience less access to community resources such as parks, museums, 
and public transportation (Votruba-Drzal, Miller, & Coley, 2016). Moreover, the low taxes in 
rural areas can also result in less access to social service programs for low-income families 
(Allard, 2008; Belanger & Stone, 2008). The availability of ECE programming—both public and 
privately funded—appears to be limited in rural compared to urban settings, with research 
documenting that young children in rural regions are significantly more likely to receive care 
from relatives and less likely to be enrolled in center-based ECE programming compared to their 
urban peers (Miller & Votruba-Drzal, 2013; Swenson, 2008). Finally, a potential result and 
driver of heightened economic and social isolation concerns the outmigration of talented young 
adults from rural to urban regions of the US; leaving rural regions with a less educated, poorer 
workforce as well as a lower tax base for social services like health and schooling (Provasnik et 
al., 2007).  
These structural challenges of life in rural America may also influence the developmental 
processes taking place in children’s home environments. Perhaps as a consequence of heightened 
economic and social isolation, research has found that rural compared to urban Head Start 
families report lower levels of engagement in educational activities at home (Keys, 2015) and 
levels of self-regulation among their children (Bender, Fedor, & Carlson, 2011). Additionally, 
nationally representative data suggest that children in both rural and highly urban settings enter 
kindergarten with lower pre-academic skills in comparison to children in small urban or 
suburban settings and these differences may be partially explained by the higher levels of family 
socioeconomic adversity in these settings (Grace et al., 2006; Miller & Votruba-Drzal, 2013).  
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In addition to all the aforementioned challenges of life in rural regions of the US, rural 
poverty is quite heterogeneous, with drastic differences in the socioeconomic context between 
and within rural communities (Albrecht, Albrecht, & Albrecht, 2000). For example, some rural 
regions of the US have experienced high levels of poverty for a generation or more, resulting in 
“geographic pockets of extreme economic hardship” (Conger, 2013, p. 130). Families living in 
these historically poor rural regions likely experience much higher levels of stress and fewer 
opportunities for upward socioeconomic mobility (Vernon-Feagans, Cox, & The FLP Key 
Investigators, 2013). The experience of rural poverty also appears to be more extreme for 
African American families in comparison to their non-African American counterparts, even 
within the same rural areas (O’Hare, 2009; Rivers, 2005; Vernon-Feagans et al., 2013). For 
example, using data drawn from the Family Life Project—a sample of children in two 
historically low wealth, rural regions of the US east of the Mississippi—researchers found race 
differences in family income for a representative sample of families living in “Black South” 
(Vernon-Feagans et al., 2013). Specifically, the proportion of African American families 
categorized as very poor (i.e., family income below 100% of the federal poverty line) was two 
times greater than the proportion of non-African American families categorized as very poor, 
which, in part, was due to the fact that more than 50% of the African American mothers were 
single (Vernon-Feagans et al., 2013). 
Affordances. Despite the challenging socioeconomic circumstances associated with life 
in rural America, there are a number of affordances to living in rural communities. For example, 
rural families may experience fewer contextual stressors due to the lower cost of living, greater 
capacity for food production, less residential instability, as well as more connections to extended 
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family and faith-based institutions (Mokrova, Vernon-Feagans, & Garrett-Peters, 2017; Vernon-
Feagans et al., 2013; Vernon-Feagans, Gallagher, & Kainz, 2010; Votruba-Drzal et al., 2016).  
The affordances of life in rural America appear to have some tangible benefits for 
children. For example, research has found that children in rural Head Start programs show more 
favorable levels of parent–child attachment in comparison to children in urban Head Start 
programs (Bender et al., 2011). Additionally, nationally representative data suggest the 
association between family income and children’s school readiness skills appears to be less 
pronounced in rural regions compared to urban and suburban areas regions especially among 
lower-income families (Miller et al., 2013). Relatedly, children in rural America appear to enter 
school on par with the national average in key domains of school readiness. For example, data 
drawn from the Family Life Project suggest that African American children score at or above the 
national average in literacy in kindergarten (i.e., M = 107.39 and SD = 12.06 for the Woodcock 
Johnson III Letter-Word Identification subtest with M = 100 and SD = 15) and these scores were 
very similar to their non-African American peers (M = 107.29, SD = 12.12; Vernon-Feagans & 
Swingler, in press). This was particularly impressive for the African American children because 
their families were much poorer than the non-African American families. 
Head Start Program Operation in Rural America 
Challenges. As discussed in the previous section, the characteristics of family life in 
rural America for children who do and do not participate in Head Start may contribute to 
differences in the effectiveness of the program. However, there are also unique challenges 
associated with the operation of Head Start programming in rural America that may lead to 
differences in the structure and implementation of Head Start between urban and rural regions of 
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the US. Moreover, variation in program effects may be driven by these programmatic differences 
across urbanicities. 
One very salient challenge for all ECE programs in rural America concerns the difficulty 
in recruiting highly credentialed staff. This challenge may arise as a consequence of the 
outmigration of adults from rural to urban regions of the US, the lower population density, 
difficulty in transportation, or reduced resources (Malik & Schochet, 2018; National Advisory 
Committee on Rural Health and Human Services, 2012; Rural Poverty Research Institute, 2008). 
Such challenges present very real consequences for Head Start programs. For example, a recent 
New York Times article described how a Head Start grantee in rural South Carolina was 
penalized and forced into re-competition for its grant because the grantee “lacked a bilingual 
teacher at a single site, where program officials said that none could be found” (DeParle, 2019, 
February 4). To overcome various challenges associated with recruitment, Head Start programs 
across the US often train parents to work as classroom aides, teaching assistants, and lead 
teachers—which has been a common strategy since the program’s inception (Zigler & 
Muenchow, 1992). Moreover, this strategy appears to be more common in rural areas, with Head 
Start programs employing a significantly higher percentage of parent staff in rural areas (29%) 
compared to metropolitan areas (22%; Malik & Schochet, 2018). 
In addition to the challenges associated with staffing, Head Start programs in rural 
America also face significant hurdles to recruiting, enrolling, and retaining children and families 
from geographically dispersed populations. In particular, Head Start programs may struggle to 
serve geographically isolated families who lack the time and/or resources needed to transport 
their children to a Head Start program. Moreover, these challenges associated with transportation 
may skew the characteristics of children being served by Head Start programs in rural regions 
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(i.e., programs being more likely to serve children from families who live closer to the program 
and less likely to serve children from families who don’t have consistent access to reliable 
transportation). To overcome challenges associated with transportation, many Head Start 
programs in rural areas pay for buses to transport children to and from the program (Malik & 
Schochet, 2018). However, there are large costs associated with the specialized equipment, gas, 
insurance, and personnel that it takes to operate these buses, which may detract from other 
program services. 
Affordances. Despite these challenging circumstances, it is clear that Head Start holds a 
central role in the landscape of ECE programming in rural America. A recent report from the 
Center for American Progress calls Head Start “a compass for families” (Malik & Schochet, 
2018). In this report, the authors found that one-third of child care centers in a sample of rural 
counties were operated by Head Start. They also found that Head Start was the only provider of 
center-based child care in some rural counties. The report also found that rural Head Start 
programs were connecting families to many critical social services at similar rates to urban HS 
programs, despite generally greater challenges to accessing these services in rural regions. 
Additionally, rural Head Start programs may conduct business in a manner that is consistent with 
the norms and values of life in rural communities. For example, in research conducted in the 
1960’s, Chertow (1968) described Head Start programs in rural communities as more personal 
and less bureaucratic in comparison to urban Head Start programs—a pattern which may 
continue to persist in rural regions today. 
Dissertation Study Aims, Research Questions, and Hypotheses 
The federal Head Start preschool program is the single largest provider of targeted ECE 
programming in the US. Decades of research studies generally indicate that Head Start 
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participation can promote children’s readiness for school, but recent research indicates that this 
benefit appears to be modest and short-lived (Puma et al., 2012). Further research is needed in 
order to understand the extent to which Head Start is able to promote children’s development of 
school related skills; focusing on (a) potential explanations for why the Head Start effect is 
generally modest as well as (b) factors that may contribute to the persistence and/or fadeout of 
the Head Start effect during elementary school. 
This dissertation study broadly examined the effectiveness of Head Start participation on 
children’s development of school related skills. There were two distinct studies that utilized 
different data sources and different methodologies to consider this issue. The aim of Study 1 was 
to examine the effect of Head Start participation in comparison to public pre-K participation. For 
Study 1, a systematic review of the extant literature and meta-analysis of data from relevant 
research studies were undertaken; focusing on studies that examined the effect of Head Start 
participation on children’s school readiness skills. The aim of Study 2 was to examine the effect 
of Head Start participation for a sample of children born in two historically low-wealth, rural 
regions of the US. Specifically, the Head Start effect was examined on children’s language, 
literacy, and mathematics skills in the spring of preschool and one-year later in the spring of 
kindergarten. Study 2 also examined if kindergarten classroom quality enhanced the effect of 
Head Start on children’s spring of kindergarten skills. For Study 2, data were drawn from a 
population-based sample of children born in two historically low-wealth, rural regions of the US. 






Study 1: Aim 1 
Examine the effect of Head Start compared to public pre-K participation on children’s 
school readiness skills.  
A substantial body of research has examined the effectiveness of Head Start and is 
generally suggestive of a favorable program effect in relation to child outcomes at school entry 
as well as a longer-term effect during the formal schooling period and into adulthood (Gibbs et 
al., 2013; Ludwig & Phillips, 2008; Shager et al., 2012). Despite these favorable findings, the 
benefit of Head Start participation appears to vary depending on the alternative type of child care 
arrangement to which Head Start is compared (i.e., the counterfactual). In particular, a meta-
analysis by Shager et al. (2012) found that the Head Start effect was smaller in studies where 
children in the counterfactual group experienced alternative types of center-based ECE 
programming. Further research is needed in order to consider the effectiveness of Head Start in 
comparison to specific ECE alternatives.  
Given that publicly-funded pre-K programming has become the primary alternative to 
Head Start in the modern era of ECE programming, a key policy question concerns the extent to 
which Head Start participation promotes children’s school readiness skills in comparison to 
public pre-K participation (Henry, Gordon, & Rickman, 2006). Prior research into this issue 
offers mixed results, which precludes broad conclusions. Additionally, prior research has 
documented heterogeneity between Head Start and public pre-K in relation to program funding, 
eligibility, and quality standards, which may influence the relative benefit of children’s 






Study 1: Research Question 1 
What is the meta-analytic effect of Head Start compared to public pre-K participation 
on children’s language, emergent literacy, mathematics, and social-behavioral skills? 
 
To address Research Question #1, a systematic review of the extant literature and meta-
analysis of relevant research studies were undertaken to consider the effect of Head Start 
participation in comparison to public pre-K participation, focusing on program effects on 
children’s school readiness skills in the domains of language, emergent literacy, mathematics, 
and social-behavioral skills. A systematic review of the literature was first conducted to identify 
relevant studies published between 1980 and 2019. Based on the results of this systematic 
review, studies were coded and included into a meta-analysis. 
Hypothesis. Head Start participation was not expected to be more or less effective in 
comparison to public pre-K participation, given that prior studies offer mixed results as well as 
documented heterogeneity between Head Start and public pre-K programming in terms of 
funding, eligibility, and quality standards. 
Study 2: Aim 1 
Examine the effect of Head Start participation for a population-based sample of 
children born in two historically low-wealth, rural regions of the US. 
 
Evidence of geographic variation in the effectiveness of Head Start across urban and rural 
regions of the US provides an impetus for place-based research to consider the effectiveness of 
Head Start in specific geographic contexts (McCoy et al., 2016; Puma et al., 2012). The current 
study undertook a place-based approach to examine the effectiveness of Head Start in two 
historically low-wealth, rural regions of the US. Data were drawn from the Family Life Project 
(FLP)—a prospective longitudinal study of children born in the “Black South” or the 
Appalachian Mountain regions (Vernon-Feagans et al., 2013). An epidemiological sampling 
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frame was used to recruit a representative sample of children and families in three counties 
within each of these two regions: three counties in Eastern North Carolina (“Black South”) and 
three counties in Central Pennsylvania (“Appalachia”). The FLP families were recruited shortly 
after the birth of their child and then children were followed through kindergarten, with 
extensive information collected on children’s developmental competencies and caregiving 
environments during this period. This place-based study was unique in its focus on Head Start 
programming in these rural regions, whereas previous studies have focused on national samples 
of Head Start participants (e.g., R. Lee, Zhai, Brooks-Gunn, Han, & Waldfogel, 2014; 
Magnuson, Ruhm, & Waldfogel, 2007a; Puma et al., 2012) or samples of urban Head Start 
participants (e.g., Abbott-Shim et al., 2003; Gormley et al., 2008; Zhai et al., 2013). 
Although there is a wealth of evidence to indicate that Head Start participation can boost 
children’s school readiness skills, recent studies have found that these benefits begin to diminish 
as early as kindergarten and nearly disappear altogether during subsequent grades (Puma et al., 
2012). Prior research has examined if educational contexts in elementary school influence the 
sustained effect of Head Start, but these studies offer mixed results (Curenton, Dong, & Shen, 
2015; Jenkins, Watts, et al., 2018; Magnuson, Ruhm, & Waldfogel, 2007b). Further examination 
of potential sustaining environments was warranted.  
Study 2: Research Question 1 
Did Head Start participation affect children’s language, literacy, and mathematics 
skills in the spring of preschool? 
 
To address the second study’s first research question, analyses began by using propensity 
score weighting to establish comparable groups of children who either participated in Head Start 
(i.e., the treatment group) or did not participate in Head Start (i.e., the comparison group). 
Propensity score weights were calculated to estimate the probability of treatment assignment 
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(i.e., Head Start vs. comparison group) for each study participant based on a wide range of child 
and family background characteristics that may have influenced selection into Head Start, given 
that the children in this sample self-selected into Head Start during the preschool period. 
Specifically, stabilized inverse probability of treatment weights (IPTWs; Robins, Hernan, & 
Brumback, 2000) were estimated using logistic regression based on 33 covariates related to 
children’s demographic/family background characteristics and developmental competencies 
assessed when children were 36-months of age or younger. Comparability between the treatment 
and comparison groups on the covariates was assessed by a standard deviation metric cutoff 
(e.g., ≤ |0.10| standardized mean difference on all characteristics). 
A series of multi-level regression models were then estimated to examine the effect of 
Head Start participation on children’s language, literacy, and mathematics skills in the spring of 
preschool. The regression models were weighted by the stabilized IPTWs as well as the FLP 
survey weights and strata in order to estimate the population average treatment effect—the effect 
of moving the FLP’s target population from the comparison to Head Start group at the level in 
which there was covariate balance between the groups (DuGoff, Schuler, & Stuart, 2014). The 
regression models also included the covariates that were used to calculate the stabilized IPTWs 
(i.e., a method termed doubly robust). 
Hypothesis. Head Start participation was expected to have a favorable effect on 
children’s language, literacy, and mathematics skills in the spring of preschool. This hypothesis 
was consistent with findings from previous studies that relied on random assignment or rigorous 
quasi-experimental methods (Abbott-Shim et al., 2003; Gormley et al., 2008; Puma et al., 2012; 
Zhai, Brooks-Gunn, & Waldfogel, 2011). There is also evidence to indicate that the magnitude of 
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short-term Head Start effects in relation to children’s school readiness skills may be larger and/or 
more numerous in rural compared to urban regions (McCoy et al., 2016; Puma et al., 2012). 
Study 2: Research Question 2 
If an initial effect of Head Start participation was observed, was that effect sustained 
into the spring of kindergarten? 
 
To address the second research question for study two, the multi-level regression models 
described for the aforementioned analyses were simply extended in order to estimate the effect of 
Head Start participation on children’s language, literacy, and mathematics skills in the spring of 
kindergarten as the dependent variable (rather than child outcomes in the spring of preschool). 
Hypothesis. Any favorable effect of Head Start participation observed for child outcomes 
in the spring of preschool was expected to no longer be evident in the spring of kindergarten. 
This hypothesis was consistent with findings from the national Head Start Impact Study, which 
found that the Head Start effect had diminished or was no longer evident in the spring of 
kindergarten (Puma et al., 2012). Although the Head Start Impact Study provides some evidence 
to indicate that Head Start effects persisted for longer periods of time in rural compared to urban 
regions of the US for the 3-year-old cohort, these effects generally diminished over time and a 
more unfavorable pattern of effects was found for the 4-year-old cohort (Puma et al., 2012). 
Study 2: Research Question 3 
If an initial effect of Head Start participation was observed, was the sustained effect of 
Head Start enhanced in higher-quality kindergarten classroom environments? 
 
To address the third research question for study two, the multi-level regression models 
described for the aforementioned analyses were simply extended in order to examine 
kindergarten classroom quality as a moderator of the effect of Head Start participation on 
children’s language, literacy, and mathematics skills in the spring of kindergarten. Kindergarten 
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classroom quality was assessed using the Classroom Assessment Scoring System (CLASS) 
domains of Instructional Support, Emotional Support, and Classroom Organization (Pianta, La 
Paro, et al., 2008). These domains of elementary school classroom quality have not previously 
been examined in relation to the sustained effect of Head Start. If an initial effect of Head Start 
participation was observed, then moderation of the Head Start effect on children’s spring-of-
kindergarten skills was tested for each domain of CLASS quality. 
Hypothesis. Kindergarten classroom quality was expected to positively moderate the 
effect of Head Start. Specifically, the favorable effect of Head Start was expected to be enhanced 
as the level of kindergarten classroom quality increased. This hypothesis was consistent with the 
sustaining environments hypothesis, which posits that the positive effects of ECE programming 
will only be sustained in the long-term if children subsequently experience “environments of 









CHAPTER 2: THE EFFECTIVENESS OF HEAD START IN COMPARISON TO 
PUBLIC PRE-KINDERGARTEN: A META-ANALYSIS 
Introduction 
The federal Head Start preschool program has been the subject of extensive research and 
evaluation since its inception in 1965. Early studies often assessed the effectiveness of Head 
Start in comparison to children who were cared for at home or in informal child care settings, 
because access to other types of school readiness programs was limited for low-income children 
during the early decades of Head Start’s operation (Shager et al., 2012; Zigler, Gilliam, Jones, & 
Styfco, 2006). However, in recent decades, the population of low-income children who qualify 
for Head Start has experienced increased access to publicly-funded pre-kindergarten (pre-K) 
programs—defined as center-based, school readiness programs that are funded and directed by 
state governments, local municipalities, or local education agencies (Clifford et al., 2005). For 
example, the percent of US 4-year-old children enrolled in state-funded pre-K programs 
increased from 15% to 33% between 2002 and 2018, while the percent of 4-year-old children 
enrolled in Head Start declined from 11% to 7% during this same period (Barnett, Robin, 
Hustedt, & Schulman, 2003; Friedman-Krauss et al., 2019). 
Given that public pre-K has become the primary alternative to Head Start in the modern 
era of early childhood education (ECE) programming, a key policy question concerns the extent 
to which Head Start participation promotes children’s school readiness skills in comparison to 
public pre-K participation (Henry et al., 2006). A number of studies have investigated this issue. 
However, these individual studies offer mixed results, which precludes broad conclusions. The 
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current study undertook a systematic review of the research literature and aggregated findings 
across relevant studies using meta-analysis; focusing on research related to the short-term effect 
of Head Start on children’s developmental skills in academic and social-behavioral domains of 
school readiness. 
Head Start 
Established in 1965, the federal Head Start program is a comprehensive preschool 
program that provides center-based education as well as health, nutrition, and other social 
services to 3- and 4-year-old children who qualify primarily based on family socioeconomic 
status. The federal mandate for Head Start is “to promote the school readiness of low-income 
children by enhancing their cognitive, social, and emotional development” (Improving Head 
Start for School Readiness Act of 2007, 2007). Head Start has long maintained this broad 
definition of school readiness that is consistent with a pedagogical focus on educating the whole 
child in cognitive, social, and emotional domains of development. Head Start is also 
characterized by a two-generation approach that views parents as their child’s primary teachers. 
In addition to providing social support services directly to families, Head Start staff encourage 
families to become active participants in their child’s education, and also work to incorporate 
parent input into many aspects of the classroom curriculum. 
In terms of the scope of the program, Head Start serves roughly 900,000 children 
annually in every US state and territory, in farmworker camps, and in tribal communities 
(Barnett & Friedman-Krauss, 2016). Despite the enormous scale of the program, Head Start 
strives to maintain uniformity in program standards and practices. Head Start Program 
Performance Standards outline the operational requirements that all Head Start grantees must 
follow in order to provide services to children and families (www.eclkc.ohs.acf.hhs.gov). Head 
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Start also engages in regular quality monitoring and program improvement activities. For 
example, beginning in 1997, the U.S. Administration for Children and Families commissioned 
several rounds of the Family and Child Experiences Survey (FACES), which provides nationally 
representative descriptive information on the characteristics, experiences, and development of 
Head Start children and families, as well as the characteristics of the Head Start programs and 
staff who serve them. More recently, the 2007 reauthorization of the federal Head Start Act 
mandated additional steps to improve the quality of Head Start programming, including (a) the 
requirement for at least half of all Head Start teachers to hold a bachelor’s degree in ECE or a 
related field by 2013 and (b) the establishment of the Head Start Designation Renewal System 
(DRS), which is an accountability system of review to determine if Head Start grantees are 
delivering services of sufficiently high quality to meet the program standards (Improving Head 
Start for School Readiness Act of 2007, 2007). 
Public Pre-K 
Public pre-K programs are funded by state governments, local municipalities, and/or Title 
I funding through local education agencies. The provision of publicly-funded pre-K programs 
began during the 1970’s and then proliferated during the 1990’s after President George H. W. 
Bush announced readiness to begin kindergarten as one of six national education goals in his 
1990 State of the Union Address (Rose, 2010; Vinovskis, 1999). For example, the amount of 
state funds allocated to pre-K programming increased from $200 million in 1988 to almost $2 
billion in 1999, $5 billion in 2009, and $8.15 billion in 2018 (Barnett, Epstein, Friedman, 
Sansanelli, & Hustedt, 2009; Clifford et al., 2005; Friedman-Krauss et al., 2019).1 Today, low-
 
1Many states and the federal government do not track how Title I funds are spent on pre-K programming. 




income children have greater access to public pre-K programs than ever before. In 2018, 45 
state-funded pre-K programs served a combined total of 1,577,761 children between 3- and 4-
years of age nationwide (Friedman-Krauss et al., 2019).  
Comparing Head Start and Public Pre-K Programming 
There are similarities and differences in the quality of programming provided by Head 
Start and public pre-K across states and municipalities. Many factors may be driving this 
heterogeneity between programs, including factors related to program funding, eligibility, and 
quality standards. In terms of program funding, the average amount of dollars allocated for an 
individual child in Head Start in 2015 was $12,575 (Barnett & Friedman-Krauss, 2016), which 
was more than twice the average amount of dollars allocated by state-funded pre-K programs 
($4,489; Barnett et al., 2015). Additionally, variability in allocated dollars across states was 
greater for state-funded pre-K programs (range: $1,778–$16,431 for states with a public pre-K 
program; Barnett et al., 2015) compared to Head Start (range: $8,325–$15,777; Barnett & 
Friedman-Krauss, 2016). 
In terms of program eligibility, some public pre-K programs follow similar income 
eligibility requirements as Head Start while others serve children from a wider range of 
socioeconomic backgrounds or offer universal eligibility to all children. In targeted pre-K 
programs with comparable eligibility requirements to Head Start, classrooms will largely be 
comprised of children from similarly disadvantaged backgrounds. Alternatively, in states and 
municipalities that offer universal pre-K programs, the classrooms may be comprised of children 
from a more diverse array of socioeconomic backgrounds. Barnett (2011) has argued that 
universal programs will produce better outcomes for children from low-income backgrounds 
through mechanisms such as greater opportunities for peer-learning. Indeed, research has found 
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that preschool children from low-income backgrounds make greater gains when the average 
socioeconomic level of children in their classroom is higher (Reid & Ready, 2013; Schechter & 
Bye, 2007). 
In terms of program quality standards, there are several reasons to expect similarities 
between public pre-K and Head Start programs. First, many public pre-K programs rely on Head 
Start centers to provide services, which results in public pre-K participants being enrolled in 
classrooms that are subject to Head Start Program Performance Standards. Additionally, both 
ECE sectors are subject to the same minimum program quality standards established by states 
and the federal government, such as standards related to teacher qualifications and teacher-child 
ratios. Despite being subject to the same minimum standards, there are also reasons to expect 
that public pre-K program quality standards will vary to a greater extent than Head Start’s 
standards, ranging from public pre-K programs that exceed Head Start’s Program Performance 
Standards to many that have less rigorous standards than Head Start. For example, the National 
Institute of Early Education Research (NIEER) provides an annual rating of quality standards for 
each state-funded pre-K program. Although Head Start met all ten standards established by 
NIEER in 2018 (as determined by the author), only a handful of states with long established pre-
K programs met most or all ten standards (e.g., Oklahoma and Georgia met 9/10 standards in 
2018), while other states with more recently established pre-K programs met fewer standards 
(e.g., North Dakota and California met 2/10 standards in 2018; Friedman-Krauss et al., 2019). 
The Head Start Program Performance Standards also extend beyond the NIEER standards to 
cover practices related to health and nutrition, developmental screenings, and family services. 
Two studies have compared measures of program quality between Head Start and public 
pre-K, documenting mixed evidence of higher- and lower-levels of quality between sectors 
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depending on the measure being considered (Bassok, Fitzpatrick, Greenberg, & Loeb, 2016; 
Nguyen, Jenkins, & Whitaker, 2018). First, a study by Bassok, Fitzpatrick, et al. (2016) used 
data from the nationally-representative Early Childhood Longitudinal Study–Birth Cohort 
(ECLS–B) to examine this issue—a study in which children most likely participated in Head 
Start or public pre-K during the 2004-05 school year. Specifically, teachers of pre-K participants 
were more likely to report higher scores on a composite measure of teacher quality, which was 
largely driven by pre-K teachers having more years of education as well as a higher proportion of 
ECE degrees. Conversely, teachers of Head Start participants reported more preservice 
coursework, ongoing training, a higher proportion of Child Development Associate credentials, 
and more years of professional experience. Head Start participants were also more likely to be 
enrolled in classrooms that followed a written curriculum and received higher scores on an 
observational measure of classroom structural and process quality (i.e., the ECERS-R). 
Additionally, it is worthwhile to note that many important dimensions of education quality were 
not found to be reliably different between the two ECE sectors in this study, including teacher–
child ratio, teacher turnover, as well as the proportion of time spent on reading and math 
activities per day. A separate study by Nguyen et al. (2018) used data from the multi-state 
Preschool Curriculum Evaluation Research (PCER) study to consider this issue—a study in 
which children participated in Head Start or public pre-K during the 2003-04 school year. In 
contrast to findings from Bassok, Fitzpatrick, et al. (2016), Head Start classrooms received lower 
scores than pre-K classrooms on the ECERS-R measure of classroom structural and process 
quality as well as lower scores on an observational measure of teacher sensitivity, harshness, and 
detachment (i.e., the Arnett Caregiver Interaction Scale). Similar to findings from Bassok, 
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Fitzpatrick, et al. (2016), no reliable differences were found between Head Start and pre-K 
classrooms in terms of reading and math instructional quantity and quality. 
The null findings related to reading and math instruction in the aforementioned studies 
were somewhat surprising given anecdotal evidence to suggest that the two ECE sectors have 
been known to differ in terms of their focus of their school readiness programming, with public 
pre-K programs often emphasizing the provision of educational services more than the 
comprehensive education, family engagement, health, nutrition, and other social services 
provided by Head Start (e.g., Gormley, Phillips, Adelstein, & Shaw, 2010). If this anecdotal 
evidence is valid, it may be the case because public pre-K programs are frequently located in 
public schools (e.g., 47% in 2001; Clifford et al., 2005). In sum, differences in funding, 
eligibility requirements, and program quality standards between public pre-K and Head Start 
programs may influence the relative benefit of children’s participation in one program compared 
to the other—an issue that warrants further consideration. 
Head Start and Public Pre-K Program Effectiveness 
A substantial body of research has examined the effectiveness of Head Start and is 
generally suggestive of favorable program effects in relation to child outcomes at school entry as 
well as longer-term effects during the formal schooling period and into adulthood (Gibbs et al., 
2013; Ludwig & Phillips, 2008; Shager et al., 2012). A previous meta-analysis by Shager et al. 
(2012) reviewed research into the short-term effects of Head Start on children’s development in 
cognitive and academic domains of school readiness—documenting a positive meta-analytic 
average effect (Hedges’ g = 0.27) based on findings from 57 Head Start evaluation studies 
conducted between 1965 and 2002—including the national randomized study of Head Start 
(Puma et al., 2010). This effect was comparable to meta-analytic effects of early childhood 
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interventions more broadly (g = 0.23; Camilli et al., 2010) as well as educational interventions in 
elementary school (g = 0.33; Hill, Bloom, Black, & Lipsey, 2008).  
Despite these favorable findings, the benefit of Head Start participation appears to vary 
depending on the alternative type of child care arrangement to which Head Start is compared 
(i.e., the counterfactual). In their meta-analysis, Shager et al. (2012) considered variability in the 
meta-analytic effect of Head Start between studies that had an active or a passive counterfactual. 
An active counterfactual was defined as one in which children experienced other forms of center-
based ECE, while a passive counterfactual was defined as one in which children received no 
alternative ECE programming. Shager et al. (2012) found that studies with a passive 
counterfactual demonstrated a larger meta-analytic effect (g = 0.31) in comparison to studies 
with an active counterfactual (g = 0.08). This finding highlights a need for research to further 
consider the effectiveness of Head Start in comparison to specific types of alternative center-
based ECE programming, such as public pre-K. 
There is also a general consensus among researchers that public pre-K programming is 
effective in its own right (Phillips et al., 2017). The strongest evidence of pre-K effects on school 
readiness skills comes from a random assignment study of the Tennessee Voluntary Pre-K 
Program, which documented many favorable effects on gains in children’s language, emergent 
literacy, and mathematics, but not social-behavioral skills during the pre-K year (Lipsey, Farran, 
& Durkin, 2018). Similarly, a study by Barnett et al. (2018) documented favorable effects of pre-
K participation on children’s skills in language (Effect Size [ES]= 0.24), emergent literacy (ES = 
1.10), and mathematics (ES = 0.44) at kindergarten entry based on aggregated effects from eight 
separate studies of state-funded pre-K programs, with notably large effects on children’s 
emergent literacy skills. However, none of these studies provide direct evidence of public pre-K 
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effectiveness in comparison to Head Start. Rather, they demonstrate favorable pre-K effects in 
comparison to children who participated in a variety of alternative child care arrangements. 
The Current Study 
The aim of the current study was to examine the effect of Head Start compared to 
publicly-funded pre-K participation on children’s school readiness skills in the domains of 
language, emergent literacy, mathematics, and social behavioral skills. A systematic review of 
the extant literature and meta-analysis of data from relevant research studies were undertaken. 
This study extends previous research in at least three ways. First, this is the first meta-analysis to 
focus on the comparison of Head Start and public pre-K participation, which is a key policy 
question given that public pre-K is the primary alternative to Head Start. Second, the systematic 
review of literature spanned research published during and after the time frame considered for 
the most recent Head Start meta-analysis by Shager et al. (2012). Finally, the current meta-
analysis considered the effect of Head Start participation on child outcomes in both academic 
and social-behavioral domains of school readiness, while the latter was not considered in the 
meta-analysis by Shager et al. (2012). Research into the effectiveness of Head Start should 
consider children’s skill development in both of these domains given that Head Start is federally 
mandated to focus on educating the whole child. 
Methods 
A systematic review of the literature was conducted to consider empirical research that 
examined the effectiveness of Head Start participation in comparison to public pre-K 
participation, focusing on program effects in relation to children’s school readiness skills in 
academic and social-behavioral domains of development. The procedure for conducting the 
systematic review is detailed below, which follows recommendations and best practices outlined 
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by Liberati et al. (2009) and Shea et al. (2007). Based on the results of this systematic review, 
studies were coded and included into a meta-analysis. 
Literature Search 
The literature search was conducted on September 2, 2019 using ERIC, Academic Search 
Premier, and PsycInfo. The search terms used to identify records for this review were “Head 
Start or Head-Start” and “pre-k or pre-kindergarten or prekindergarten.” The record source types 
included academic journals, reports, books, and dissertations. The date range for the literature 
search was 1980 through 2019. Additional forward and ancestral searches were conducted, 
which included manually searching the websites of several policy institutes (e.g., RAND, 
Mathematica, NIEER), state and federal departments (e.g., U.S. DHHS), as well as the reference 
lists of identified records. 
Record Screening and Inclusion Criteria 
After conducting the literature search, the identified records were screened in three steps. 
First, records were excluded based on duplicates and title screening. Second, records were 
excluded based on abstract screening. Third, records were excluded based on full-text screening. 
Verification was conducted on all records screened at the full-text level. A detailed account of 
the records included or excluded from the meta-analysis was kept. Information from the screened 
records was included in the meta-analysis if the following criteria was met: Record type criteria: 
(1) records were written in English and (2) records reported on original empirical research 
studies; Treatment/counterfactual group criteria: (3) studies examined a treatment group of 
preschool age children who participated in Head Start; (4) studies examined a counterfactual 
group of children who participated in publicly-funded pre-K programming, including a state-
funded and/or public school-based pre-K program (e.g., Title I), while studies were excluded if 
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the counterfactual group was also comprised of non-public pre-K participants (e.g., children who 
attended other types of non-publicly-funded center-based preschool programs); Child outcomes 
criteria: (5) studies reported information to index the effect of Head Start participation in 
comparison to public pre-K participation in relation to one or more child outcome measures 
related to language, emergent literacy, mathematics, or social-behavioral skills; (6) child 
outcome measures assessed children’s school readiness skills, and therefore, were administered 
prior to kindergarten entry or during the fall of kindergarten; (7) children’s language, emergent 
literacy, and mathematics skills were assessed via standardized assessments, while children’s 
social-behavioral skills were assessed via parent-report and/or teacher-report; Analytic design 
criteria: (8) studies implemented some form of statistical control to account for selection bias 
between Head Start and pre-K participation (e.g., covariate adjustment, propensity score 
matching). 
Summary Measures 
Relevant information was collected from the studies that met the inclusion criteria for this 
meta-analysis. This information was double coded and checked for 100% accuracy. The 
following information was used to calculate the Hedges’ g standardized mean difference effect 
sizes (Hedges, 1981) in order to index the effect of Head Start participation in comparison to 
public pre-K participation: (a) standardized regression coefficients and standard errors or (b) 
adjusted group mean differences, standard errors, and sample sizes for the Head Start and pre-K 
groups. Hedges’ g effect sizes were coded such that positive values indicated a favorable effect 






A series of meta-analysis models were estimated to examine the overall pooled effect 
across studies comparing Head Start to public pre-K participation (i.e., the meta-analytic effect; 
Borenstein, Hedges, Higgins, & Rothstein, 2009). Analyses were conducted using the metaSEM 
package in the R statistical platform (Cheung, 2015). Four separate models were estimated to 
examine the meta-analytic effect on children’s school readiness skills in the domains of (1) 
language (e.g., expressive and receptive language/vocabulary), (2) emergent literacy (e.g., letter 
and word identification), (3) mathematics (e.g., counting and basic calculation), and (4) social-
behavioral skills (e.g., prosocial skills and problem behaviors). A single-level random effects 
model was estimated for the mathematics effects, because only one mathematics effect size was 
reported per study. A multi-level random effects model was estimated for the language, emergent 
literacy, and social-behavioral domains to account for the nesting of effect sizes within studies, 
because two or more effect sizes were reported per study in these domains (Cheung, 2019).  
Results 
Record Selection 
A summary of the process and results of the record screening is illustrated in Figure 1. A 
total of 757 records were identified through the database search; 216 records remained after 
duplicate records were removed and titles were screened. A total of 52 records remained after 
abstracts were screened. At the level of full text screening, 30 records were excluded because the 
studies did not conduct a direct comparison of Head Start and public pre-K participants, six 
records were excluded because school readiness outcomes were not considered in the study (i.e., 
longer-term outcomes were considered), eight records were excluded because the reported 
coefficients in the study were not statistically adjusted for selection bias between the Head Start 
 
 43 
and public pre-K groups, and two records were excluded because same or similar information 
was reported in a separate record. Six studies met the inclusion criteria for the meta-analysis and 
are summarized in Table 1. 
Study Characteristics 
The six studies were published as journal articles between 2006 and 2018 (see Table 1). 
The studies considered samples of children who participated in Head Start within a seven year 
period between 2001 (Henry et al., 2006) and 2007 (Jenkins, Farkas, Duncan, Burchinal, & 
Vandell, 2016). Two studies included samples within a single-state context (i.e., Georgia and 
Oklahoma) and four studies included multi-state samples. It was not possible to determine 
exactly which states public pre-K participants were drawn from in the studies that utilized multi-
state samples because of the statistical adjustment applied to the analytic samples, which makes 
it unlikely that the proportions of children per state for the analytic samples corresponds to the 
reported proportions of children per state in the original sampling frames. However, the inclusion 
of studies based in Georgia and Oklahoma (i.e., states with long established, high-quality pre-K 
programs) leads the author to believe that the quality of public pre-K programming experienced 
by children in this meta-analysis may have been higher than average. Full sample sizes ranged 
from 307 to 2,150 child participants. Head Start or public pre-K participation was identified 
through parent report in three studies (Johnson, Finch, & Phillips, 2018; R. Lee et al., 2014; Zhai 
et al., 2011) or through administrative records in three studies (Henry et al., 2006; Jenkins et al., 
2016; Nguyen et al., 2018). 
All six studies relied on quasi-experimental research designs applied to samples of 
children whose families either self-selected into Head Start or public pre-K programs. The 
analysis methods included regression-discontinuity design, propensity score matching, 
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propensity score weighting, covariate adjustment, or some combination of the latter. Specifically, 
Henry et al. (2006) used propensity score matching in combination with propensity score 
weighting based on child, family, and county-level socio-demographic covariates as well as 
limiting the sample of public pre-K participants to those individuals who were eligible for 
government assistance; Zhai et al. (2011) used propensity score matching based on child and 
family socio-demographic covariates as well as pre-test covariates related to children’s 
developmental skills; R. Lee et al. (2014) used propensity score matching based on child and 
family socio-demographic covariates in combination with regression covariate adjustment based 
on pre-test covariates related to children’s developmental skills; Jenkins et al. (2016) used an age 
cutoff regression discontinuity design in combination with propensity score weighting and 
regression covariate adjustment based on child and family socio-demographic covariates as well 
as a restricted sample of four-year-old Head Start and public pre-K participants who had 
previously participated in Head Start at age three; Johnson et al. (2018) used regression covariate 
adjustment based on child and family socio-demographic covariates as well as pre-test covariates 
related to children’s developmental skills; and Nguyen et al. (2018) used propensity score 
weighting in combination with regression covariate adjustment based on child and family socio-
demographic covariates and pre-test covariates related to children’s developmental skills. For the 
analysis sample in each study, the Head Start and pre-K groups were found to be comparable in 
terms of many key child and family background characteristics (e.g., child gender, child race, 
and maternal education; see Table 1). 
Children’s language skills were assessed in four studies, with reported effect sizes nested 
within one of the four studies: Henry et al. (2006) used the Peabody Picture Vocabulary Test, 3rd 
edition (PPVT-III; Dunn & Dunn, 2007) as well as the Expressive Language subtest of the Oral 
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and Written Language Scale (OWLS; Carrow-Woolfolk, 1995); Zhai et al. (2011) and Nguyen et 
al. (2018) used the PPVT-III; and R. Lee et al. (2014) used the Preschool Language Assessment 
Scales (Pre-LAS; S. E. Duncan & De Avila, 1998). 
Children’s emergent literacy skills were assessed in all six studies, with reported effect 
sizes nested within three of the six studies: Henry et al. (2006) used the Letter-Word ID subtest 
of the Woodcock-Johnson Tests of Achievement, 3rd edition (WJ III; Woodcock, McGrew, & 
Mather, 2001) as well as the Elision and Sound Matching subtests of the Comprehensive Test of 
Phonological Processing (CTOPP; Wagner, Torgesen, & Rashotte, 1999); Zhai et al. (2011) used 
the Letter-Word ID subtest of the Woodcock-Johnson Psycho-Educational Battery–Revised 
(Woodcock & Johnson, 1990); R. Lee et al. (2014) and Johnson et al. (2018) used the ECLS-B 
Reading measure (Najarian, Snow, Lennon, & Kinsey, 2010); and Jenkins et al. (2016) and 
Nguyen et al. (2018)2 used the WJ III Letter-Word ID and Spelling subtests.  
Children’s emergent mathematics skills were assessed in all five studies, with no reported 
effect sizes nested within studies: Henry et al. (2006) and Jenkins et al. (2016) used the WJ III 
Applied Problems subtest; R. Lee et al. (2014) and Johnson et al. (2018) used the ECLS-B 
Mathematics measure (Najarian et al., 2010); and Nguyen et al. (2018) used a composite 
measure comprised of the WJ III Applied Problems subtest and the Childhood Mathematics 
Assessment–Abbreviated (A. Klein & Starkey, 2002).  
 
2Nguyen et al. (2018) provided the author with coefficients for the effect of Head Start in comparison to 
pre-K based on propensity score weighted regression models that exclude teacher characteristics (which 
were included in their published analyses), but retained all other covariates (baseline achievement scores, 
child family background characteristics, family background characteristics, site/grantee fixed effects, and 
missing dummy variables). Nguyen et al. (2018) provided these coefficients for the three individual 
measures that comprised their language and literacy skills composite (i.e., PPVT-III, WJ III Letter-Word 
ID, and WJ III Spelling), their Mathematics composite, and their Social Skills composite. 
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Children’s social-behavioral skills were assessed in five studies, with reported effect sizes 
nested within four of the five studies: Henry et al. (2006) used study-specific measures of 
kindergarten teacher-reported Refusal Skills, Ethical Behavior, and Respect for Authority; Zhai 
et al. (2011) used the Adaptive Social Behavior Inventory (ASBI) Express Subscale (Hogan, 
Scott, & Bauer, 1992) to assess parent-reported Social Competence and the Child Behavior 
Checklist (CBCL; Achenbach & Rescorla, 2000) to assess parent-reported Attention Problems 
(reverse coded to represent the lack of Attention Problems), Externalizing Problems (reverse 
coded), and Internalizing Problems (reverse coded); R. Lee et al. (2014) used a study-specific 
measure to assess kindergarten teacher-reported Prosocial Behaviors, Conduct Problems (reverse 
coded), and Hyperactivity/Inattention (reverse coded); Johnson et al. (2018) used a study-
specific measure to assess kindergarten teacher-reported Approaches to Learning, Prosocial 
Behaviors, and Externalizing Behaviors (reverse coded); and Nguyen et al. (2018) used a 
composite measure comprised of the preschool teacher-reported Social Skills (30 items) and 
Problem Behaviors (10 items, reverse coded) subscales of the Social Skills Rating System 
(SSRS; Gresham & Elliott, 2008). 
Meta-Analysis Results 
This meta-analysis found a negative effect of Head Start participation on children’s 
emergent literacy skills (g = –0.16, SE = 0.08, p = .04), which indicated a modest benefit of 
public pre-K participation compared to Head Start participation in this domain of school 
readiness (see Table 2, Figure 2). Additionally, this meta-analysis found non-significant effects 
of Head Start participation compared to public pre-K participation on children’s language (g = –
0.16, SE = 0.13, p = .23; see Figure 3), mathematics (g = –0.06, SE = 0.12, p = .61; see Figure 4), 




A sensitivity analysis was undertaken to examine the negative effect of Head Start 
participation on children’s emergent literacy skills, given that this was the only statistically 
significant meta-analytic effect found in the current study. Specifically, moderation analyses 
were conducted to examine differences in the meta-analytic effect between (a) studies with a 
sample of children in a single-state (i.e., Georgia and Oklahoma, which were the first states to 
establish universal pre-K programs and were identified as “exemplary” programs as early as 
2002 by NIEER; Barnett et al., 2003) and (b) studies with multi-state samples. The multi-level 
random effects meta-analysis of emergent literacy effects found a non-significant, negative meta-
analytic effect for the two studies with single-state samples (g = –0.21, SE = 0.14, p = .14) and a 
non-significant, positive meta-analytic effect for the four studies with multi-state samples (g = 
0.08, SE = 0.18, p = .67), providing limited evidence to suggest that the negative effect of Head 
Start participation on children’s emergent literacy skills was attributable to the two single-state 
studies conducted in states with universal, high-quality state-funded pre-K programs. 
Discussion 
The current study undertook a systematic review of the literature and meta-analysis to 
examine the effect of Head Start participation compared to public pre-K participation on 
children’s school readiness skills in the domains of language, emergent literacy, mathematics, 
and social-behavioral skills. This study found a negative meta-analytic effect of Head Start 
participation compared to public pre-K participation in relation to children’s emergent literacy 
skills (g = –0.16), but no reliable meta-analytic effect was found in relation to children’s 
language, mathematics, or social-behavioral skills. These findings suggest that Head Start 
participation and public pre-K participation were largely comparable in terms of enhancing 
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children’s school readiness. Public pre-K participation did, however, benefit children’s emergent 
literacy skills in comparison to Head Start participation. The magnitude of this benefit was 
modest and likely represents a difference in children’s emergent literacy skills that would be 
meaningful to educators and parents. 
These findings should be qualified by the wealth of research that has documented 
favorable effects of Head Start participation in comparison to children who did not participate in 
public pre-K programming. For example, using the same sample of Head Start participants in 
Tulsa, Oklahoma that was considered in the current meta-analysis, a study by Gormley et al. 
(2008) found large, favorable effects of Head Start participation in relation to children’s 
emergent literacy skills (d = 0.33–0.51) and mathematics skills (d = 0.37) in comparison to a 
counterfactual group of children that did not include state-funded pre-K participants. Similarly, a 
reanalysis of data from the Head Start Impact Study found a strong, positive effect of Head Start 
in comparison to children in home-based child care settings (ES = 0.23), but no meaningful 
effect in comparison to children in other center-based care settings (ES = 0.00) which included, 
but was not limited to children in public pre-K settings (Feller, Grindal, Miratrix, & Page, 2016). 
Although findings from the aforementioned research suggest that Head Start participation is 
effective in comparison to the type of informal child care programming children would receive 
outside of Head Start or public pre-K programs, the current study also suggests that Head Start 
participation may be slightly less effective than public pre-K participation in promoting 
children’s development of emergent literacy skills. Additionally, prior research suggests that 
public pre-K participants continue to outperform Head Start participants in literacy as well as 
mathematics throughout elementary school (Curenton et al., 2015). 
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Several factors may be driving this difference between Head Start and public pre-K in 
terms of promoting children’s emergent literacy skill development. A primary difference may be 
related to teacher qualifications. Aforementioned research with the ECLS–B Cohort found that 
teachers of pre-K participants were more likely to report higher scores on a composite measure 
of teacher quality in comparison to teachers of Head Start participants, which was largely driven 
by pre-K teachers having more years of education as well as a higher proportion of ECE degrees 
(Bassok, Fitzpatrick, et al., 2016). Additionally, a higher proportion of pre-K teachers held an 
associate’s degree or greater during the period of time in which these studies were conducted 
(i.e., 2001–2007). For example, in 2001, 84% of pre-K teachers were estimated to have an 
associate’s degree or greater (Clifford et al., 2005), compared to only 45% of Head Start teachers 
(Schumacher & Rakpraja, 2003). It could also be the case that public pre-K programs were more 
focused on enhancing children’s literacy outcomes during this period of time, given that there 
were several nationwide early reading initiatives being implemented in public schools (e.g., 
Early Reading First; Russell et al., 2007). However, it is important to note that two multi-state 
studies have found no reliable differences between Head Start and pre-K classrooms in terms of 
the quantity and quality of literacy instruction (Bassok, Fitzpatrick, et al., 2016; Nguyen et al., 
2018). 
Implications for Policy and Practice 
In the context of nation-wide efforts to expand access to ECE programming, greater 
efforts should be made to promote collaboration and reduce competition between the Head Start 
and public pre-K sectors. Historically, early childhood stakeholders have often perceived of 
Head Start and public pre-K programs as “parallel, if not opposing forces” (Zigler, Styfco, & 
Gilman, 1993, p. 27). Indeed, recent research suggests that the expansion of public pre-K 
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programs has resulted in negative consequences for Head Start, including declines in the 
proportion of teachers with higher levels of education (Bassok, 2010) as well as declines in the 
proportion of 4-year-old children being served in Head Start, with increasing numbers of 
younger children served (Bassok, 2012). Additionally, it is possible that the consequences of this 
competition between sectors may underlie differences in the emergent literacy skills between 
Head Start and public pre-K participants found in the current study. 
Alternatively, successful collaboration between Head Start and public pre-K programs 
could lead to the provision of more comprehensive and higher-quality services. For example, 
cross-sector collaboration has taken the form of blended or braided funding from Head Start and 
public pre-K programs (Justice, Johnson, Peterson, & Bowling, 2015). Additionally, many states 
have chosen to supplement Head Start funds in order to pay for additional Head Start slots and/or 
support for quality improvement (Friedman-Krauss et al., 2019). Cross-sector collaboration 
could also take place without the direct exchange of financial resources (Stebbins & Scott, 2007). 
For example, Head Start and public pre-K teachers may benefit from participating in joint 
trainings and professional development. These collaborations may be facilitated by a provision in 
the Every Student Succeeds Act (Section 2101, 4, B, xvi), which allows LEA’s to use funds to 
support joint professional development between early childhood educators and early elementary 
school teachers. Additionally, Head Start-State Collaboration Offices now exist in nearly every 
state to facilitate collaborations between Head Start and public pre-K programs at the state and 
local level. 
Future Research Comparing Head Start and Public Pre-K 
Today, many public pre-K programs offer services that are similar to Head Start services 
to varying degrees (Friedman-Krauss et al., 2018). Therefore, public pre-K programming may be 
 
 51 
viewed as a competing intervention to Head Start. Future research into the effectiveness of Head 
Start should either exclude public pre-K participants from the counterfactual group or focus 
specifically on this comparison. Research focusing on this comparison will offer a stringent, but 
policy-relevant test of Head Start’s effectiveness. The following recommendations should be 
considered. First, such an approach should be undertaken on a state-by-state basis, because pre-K 
programming varies quite dramatically across states in terms of the quality and type of services 
offered, the criteria used to determine program eligibility, as well as program effectiveness 
(Barnett et al., 2018; Friedman-Krauss et al., 2018). Moreover, such an approach would be best 
suited for states with well-established pre-K programs that offer services that differ considerably 
from those services offered by Head Start (e.g., targeted vs. universal). Additionally, this type of 
study may be amenable to a randomized trial, which would randomly assign applicants to either 
a Head Start or public pre-K program. Researchers would also need to ensure that all study 
participants meet the eligibility criteria outlined by Head Start, because Head Start’s criteria 
would likely be more stringent compared to those outlined by the public pre-K program. Finally, 
future studies that compare Head Start and pre-K participation should also assess the quality of 
the classroom educational environment children experience in these programs in order to 
examine if variability in classroom quality either mediates or moderates the effect of Head Start 
compared to public pre-K participation. 
Limitations 
Several potential limitations to this study that should be noted. First, the meta-analysis 
considered studies of children who participated in Head Start between 2001 and 2007, which 
may not provide an adequate representation of Head Start effects for modern cohorts of program 
participants. It is possible that important changes to the program have occurred after this time 
 
 52 
period, including documented improvements in Head Start program quality between 2006 and 
2014 (Aikens et al., 2016). For example, the effectiveness of the program may have improved in 
response to changes mandated by the 2007 reauthorization of the federal Head Start Act, 
including changes related to the requirement for teachers to hold a bachelor’s degree in ECE as 
well as changes related to the establishment of the Head Start Designation Renewal System. A 
second limitation concerns the likelihood that studies included in this meta-analysis compared 
Head Start to public pre-K in states where public pre-K programming was of higher than average 
quality. For example, two of the studies included in this meta-analysis were conducted in 
Georgia and Oklahoma, which are states with long established, high-quality pre-K programs. 
Although Head Start programs nationally are required to meet the Performance Standards, there 
is much greater heterogeneity in the quality standards of pre-K programs across the US—with 
most public pre-K programs having standards that are less rigorous than Head Start’s. It is 
unknown to what extent the studies included in this meta-analysis examined public pre-K 
programming in states with better or worse standards, but the inclusion of studies based in 
Georgia and Oklahoma leads the author to believe that the quality of public pre-K programming 
experienced by children in this meta-analysis may have been higher than average. A third 
limitation concerns the small number of studies included in this review. For example, only four 
of the six studies reported effects in relation to children’s language skills and only one study 
considered child outcomes in each domain of school readiness. A fourth limitation concerns the 
different analysis strategies used in each study. While each study employed rigorous statistical 
methods to adjust for potential sources of selection bias between Head Start and pre-K program 
participants, it is not possible to assume that selection bias was fully accounted for in these 
quasi-experiments. A fifth limitation concerns the variability in the measures of language, 
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literacy, mathematics, and social-behavioral skills used across studies. Although some measures 
were consistent across studies, there was variability in the measures used. Finally, although steps 
were taken in order to reduce the likelihood of relevant articles being omitted from the 
systematic review, it is still possible that some articles were mistakenly omitted. 
Conclusion 
The current systematic review and meta-analysis documented evidence that Head Start 
participants underperformed in comparison to public pre-K participants in terms of school 
readiness emergent literacy skills, while no reliable group differences were found in relation to 
language, mathematics, or social-behavioral skills. Therefore, the effectiveness of Head Start 
participation appears to be largely comparable to public pre-K participation, but slightly less 
effective in terms of promoting children’s emergent literacy skills. These findings should be 
qualified by the wealth of evidence to suggest that Head Start participation has favorable effects 
on children’s school readiness skills in comparison to children who did not participate in public 









CHAPTER 3: THE EFFECTIVENESS OF HEAD START IN LOW-WEALTH RURAL 
COMMUNITIES: EVIDENCE FROM THE FAMILY LIFE PROJECT 
Introduction 
Despite a wealth of evidence to indicate that participation in the federal Head Start 
preschool program can boost children’s academic readiness for school (e.g., Shager et al., 2012), 
the national Head Start Impact Study found that the favorable effect of Head Start quickly 
disappeared during the early elementary grades as the test scores of Head Start and non-Head 
Start participants began to converge as early as kindergarten (Puma et al., 2012). There is now a 
significant and pressing need to identify educational environments in elementary school that 
sustain the favorable effect of Head Start, but this issue has not been considered extensively.  
The current study examined the effect of Head Start participation on children’s language, 
literacy, and mathematics skills in the spring of preschool and in the spring of kindergarten. This 
study also examined if kindergarten classroom quality was related to the sustained effect of Head 
Start into the spring of kindergarten. To consider these issues, data were drawn from the Family 
Life Project (FLP; Vernon-Feagans et al., 2013), a population-based sample of children born in 
two historically low-wealth, rural regions of the US located east of the Mississippi: the region 
labeled as the “Black South” by demographers (Dill, 1999) and the Appalachian mountain 
region. Propensity score weighting was used to establish baseline comparability between the 
Head Start and comparison groups in order to estimate an unbiased effect of Head Start 
participation. Three domains of kindergarten classroom quality were assessed with the 
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Classroom Assessment Scoring System (CLASS; Pianta, La Paro, et al., 2008), including 
Instructional Support, Emotional Support, and Classroom Organization. 
The Effectiveness of Head Start 
Research into the effectiveness of Head Start spans more than five decades and includes 
compelling evidence to indicate that Head Start participation can boost children’s school 
readiness skills in early academic domains of development (Shager et al., 2012). Most notably, 
the national randomized study of Head Start—the Head Start Impact Study—documented 
favorable effects after one-year of Head Start participation for cohorts of children who enrolled 
in the program at either age 3 or age 4 (Puma et al., 2012). Specifically, Head Start participants 
in both cohorts demonstrated better language and literacy skills, while Head Start participants in 
the 3-year-old cohort also demonstrated better mathematics skills.  
Although the randomized control trial is generally considered to be the best research 
design for obtaining causal estimates of program effects, only two randomized studies of Head 
Start have been undertaken to date (i.e., Abbott-Shim et al., 2003; Puma et al., 2010). 
Researchers have instead used quasi-experimental designs applied to observational data to 
examine the effect of Head Start participation. In particular, propensity score methods have been 
widely used in previous studies (e.g., Gormley, Phillips, Newmark, Welti, & Adelstein, 2011; 
Jenkins et al., 2016; Jenkins, Sabol, & Farkas, 2018; R. Lee et al., 2014; Phillips, Gormley, & 
Anderson, 2016; Zhai et al., 2011; Zhai, Brooks-Gunn, & Waldfogel, 2014). Propensity score 
methods statistically adjust for differences in observed measures of child and family background 
characteristics that may be related to selection bias between families that choose to enroll their 
child in Head Start and those that do not. However, propensity score methods are unable to 
address unobserved sources of bias. The rigor of a propensity score study is greatly enhanced if 
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the observed measures of child and family characteristics were assessed prior to children’s 
participation in Head Start. Although few studies have been able to adjust for child and family 
characteristics assessed prior to Head Start entry, each has documented evidence of a favorable 
Head Start effect on children’s school readiness skills (R. Lee et al., 2014; Zhai et al., 2011, 
2014). For example, a study by Zhai et al. (2011) used propensity score matching to examine the 
effect of Head Start participation for a sample of urban Head Start participants—documenting a 
favorable effect on children’s language and literacy skills prior to school entry, while 
mathematics was not examined in this study. The current study examined the effect of Head Start 
participation using propensity score weighting to account for selection bias based on child and 
family characteristics assessed prior to children’s participation in Head Start. 
Head Start Program Quality 
Head Start program quality is likely a key factor driving the favorable effect of Head 
Start participation, because the program has long maintained high standards and regularly 
undertakes quality monitoring and improvement activities. For example, the Head Start Family 
and Child Experiences Survey (FACES) is a national survey of Head Start children, families, and 
programs that has been routinely conducted since 1997 to assess program performance. Analyses 
of data from several FACES cohorts have documented high levels of program quality and 
improvements in program quality between 2006 and 2014 (Aikens et al., 2016). Moreover, based 
on the FACES data, correlational studies have found that Head Start participants who 
experienced higher-quality Head Start classroom environments—specifically as measured by the 
CLASS—also demonstrated higher levels of school readiness skills (e.g., Moiduddin et al., 
2012). Finally, studies have examined quality differences between Head Start and alternative 
child care settings attended by low-income children—documenting higher levels of program 
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quality in Head Start compared to other center-based settings (Bassok, Fitzpatrick, et al., 2016; 
Dowsett, Huston, Imes, & Gennetian, 2008) as well as both higher- and lower-levels of 
classroom quality in comparison to public pre-kindergarten (pre-K) programs, depending on the 
measure of program quality considered (Bassok, Fitzpatrick, et al., 2016; Nguyen et al., 2018). 
However, the current study did not consider Head Start program quality nor the quality of the 
alternative child care settings attended by non-Head Start participants. 
Sustaining Environments 
Despite evidence to indicate that Head Start participation can boost children’s school 
readiness skills, the Head Start Impact Study documented evidence of convergence in the test 
scores of Head Start and non-Head Start participants as early as kindergarten (Puma et al., 2012). 
Similar findings have been documented for other early childhood education (ECE) programs 
being implemented at scale (e.g., Lipsey et al., 2018). Many scholars hypothesize that the quality 
of the educational environment children experience in elementary school is a primary cause of 
convergence (Phillips et al., 2017). Perhaps most prominently, the sustaining environments 
hypothesis suggests that “early intervention impacts can be sustained only if they are followed by 
environments of sufficient quality to sustain normative growth” (Bailey et al., 2016, p. 25). 
Several studies have considered education quality in elementary school in relation to the 
sustained effect of Head Start based on moderation analyses, but provide limited support for the 
sustaining environments hypothesis (Claessens, Engel, & Curran, 2014; Jenkins, Watts, et al., 
2018; Magnuson et al., 2007b). Specifically, Magnuson et al. (2007b) used data from the Early 
Childhood Longitudinal Study–Kindergarten (ECLS–K) 1998 cohort to consider classroom 
instruction in kindergarten through third grade in relation to the sustained effect of Head Start 
during this period. In this study, former Head Start participants remained on par with their parent 
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care only peers in literacy (i.e., the persistence of a null effect) when they subsequently 
experienced more time in literacy instruction (i.e., above the median; Magnuson et al., 2007b). 
However, former Head Start participants lost ground in comparison to their parent care only 
peers (i.e., the emergence of an unfavorable effect) when they subsequently experienced less 
time in literacy instruction (i.e., below the median). This study also considered math instruction 
in relation to children’s math skills as well as class size in relation to literacy and math skills, but 
found no evidence of Head Start effect moderation. Two separate studies have tested the 
sustaining environments hypothesis in relation to Head Start and subsequent education quality, 
but provide no additional evidence of Head Start effect moderation (Claessens et al., 2014; 
Jenkins, Watts, et al., 2018). The measures of sustaining environments considered by Claessens 
et al. (2014) included the frequency of time spent in advanced or basic reading and math content, 
while Jenkins, Watts, et al. (2018) considered classroom structural quality (i.e., full day/half day 
classroom and class size), the level of school-wide student academic proficiency, and the level of 
classroom- and school-wide student poverty.  
The sustaining environments hypothesis has also been tested in separate studies of early 
childhood education (ECE) programming and long-term effects (e.g., Ansari & Pianta, 2018a; 
Bassok, Gibbs, & Latham, 2018; Pearman et al., 2019; Swain, Springer, & Hofer, 2015; 
Unterman & Weiland, 2019). Collectively, these studies provide mixed results, and when 
considered together in a meta-analysis, there appears to be no clear consensus to identify factors 
that sustain the effects of ECE programming (Bailey, Jenkins, & Alvarez-Vargas, 2019). Given 
the current state of the extant literature, additional research is needed in order to investigate the 
type of educational environments in elementary school that may contribute to the sustained effect 
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of ECE programming across the transition to elementary school, with a particular focus on the 
sustained effect of Head Start.  
Kindergarten Classroom Quality 
The current study considered classroom process quality during kindergarten in relation to 
the sustained effect of Head Start, for which there is both theoretical and empirical rationale. 
Ecological systems theory suggests that proximal processes—interactions between an individual 
and the persons, objects, and symbols in her immediate environment—are the primary drivers of 
human development (Bronfenbrenner & Morris, 1998). Extending the concept of proximal 
processes, Hamre and Pianta (2010) have argued that process quality is the most proximal driver 
of children’s learning and development within the early childhood classroom context. Hamre et 
al. (2013) have further described three domains of classroom process quality that can lead to 
better learning outcomes for children, including Instructional Support, Emotional Support, and 
Classroom Organization. The CLASS is an observational measure designed by Pianta, La Paro, 
et al. (2008) to assess these three domains of classroom process quality. The CLASS is now one 
of the most widely accepted measures of classroom quality (Burchinal et al., 2016).  
Prior research suggests that higher levels of CLASS quality during elementary school is 
positively associated with children’s academic skill development (Ansari & Pianta, 2018b; 
Bierman et al., 2014; Carr, Mokrova, Vernon-Feagans, & Burchinal, 2019; Curby, Rimm-
Kaufman, & Cameron Ponitz, 2009; Ponitz, Rimm-Kaufman, Grimm, & Curby, 2009). Although 
elementary school CLASS quality has not previously been examined in relation to the sustained 
effect of Head Start, two studies provide evidence of positive ECE program effects being 
sustained in higher-quality kindergarten classroom environments, as measured by the CLASS. 
Specifically, the Head Start REDI intervention was found to have a favorable effect on children’s 
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problem solving behaviors in kindergarten, which was enhanced for children in higher-quality 
kindergarten classrooms and diminished for children in lower-quality kindergarten classrooms, 
as measured by an aggregate index of the three CLASS domain scores (i.e., the CLASS Total 
Score; Bierman et al., 2014). A separate study documented the cumulative benefit of CLASS 
quality during preschool and kindergarten for children who participated in state-funded pre-K 
programs (Carr et al., 2019). In this study, both pre-K and kindergarten CLASS quality—
primarily Instructional Support—predicted children’s end-of-kindergarten language and literacy 
skills, while the predictive effect of pre-K CLASS Instructional Support and Emotional Support 
on children’s end-of-kindergarten mathematics skills was only evident for children who 
subsequently experienced high-quality classroom environments in kindergarten in these domains, 
respectively (Carr et al., 2019). Both studies provide support for the sustaining environments 
hypothesis as well as a rationale for the current study to consider kindergarten CLASS quality in 
relation to the sustained effect of Head Start. 
Head Start and Urbanicity 
Given the national scale of the Head Start program, researchers have considered 
variability in the effectiveness of Head Start across urban and rural regions of the US (McCoy et 
al., 2016; Puma et al., 2012). However, the results were mixed depending on the developmental 
outcome under consideration. For example, the Head Start Impact Study found favorable effects 
on language and literacy skills that were more numerous in rural compared to urban regions for 
children in the 3-year-old cohort (Puma et al., 2012). Alternatively, favorable effects on 
mathematics skills were evident in urban, but not rural regions for children in the 4-year-old 
cohort (Puma et al., 2012). Reanalysis of data from the Head Start Impact Study also found 
mixed evidence of urbanicity differences based on the combined 3- and 4-year-old cohorts 
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(McCoy et al., 2016). Specifically, a favorable effect of Head Start on children’s oral 
comprehension skills was found in rural (Cohen’s d = 0.10), but not urban regions (d = –0.02). 
Alternatively, the Head Start effect on children’s receptive vocabulary skills was larger in urban 
(d = 0.16) compared to rural regions (d = 0.07). No reliable urban/rural differences were found in 
relation to children’s literacy skills and math skills were not considered in this study (McCoy et 
al., 2016).  
Many potential factors may contribute to variation in the effectiveness of Head Start 
between rural and urban regions of the US, including urban/rural differences in the socio-
demographic characteristics of families, urban/rural differences in the challenges and affordances 
of family life, as well as urban/rural differences in the quality or implementation of Head Start 
programming (Malik & Schochet, 2018; National Advisory Committee on Rural Health and 
Human Services, 2012; Rural Poverty Research Institute, 2008). Regardless of the cause, 
evidence of geographic variation in the effectiveness of Head Start provides an impetus for 
place-based research—an approach that focuses on a specific geographic context (Chaudry, 
Morrissey, Weiland, & Yoshikawa, 2017). Although many previous studies have focused on 
samples of urban Head Start participants (e.g., Abbott-Shim et al., 2003; Gormley et al., 2008; 
Zhai et al., 2013), there is a dearth of research on Head Start in rural America. Therefore, the 
current study investigated the effect of Head Start participation for a sample of children born in 
two low-wealth, rural regions of the US east of the Mississippi with a history of entrenched 
poverty. Moreover, a focus on this specific rural context was important given that rural regions 
are quite heterogeneous in terms of access to resources and exposure to stressors—with 
historically poor rural regions experiencing higher levels of poverty and related stressors as well 
as lower levels of social mobility (Albrecht et al., 2000; O’Hare, 2009). Understanding how 
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Head Start programming is effective in this specific rural context may be useful for informing 
practice and policymaking related to Head Start programming in this understudied context. 
The Family Life Project 
The current study examined the effect of Head Start participation using data from the 
FLP (Vernon-Feagans et al., 2013). The FLP is a population-based, prospective longitudinal 
study of 1,292 children born in two historically low-wealth, rural regions of the US located east 
of the Mississippi: the region labeled as the “Black South” by demographers (Dill, 1999) and the 
Appalachian mountain region. An epidemiological sampling frame was used to recruit a 
representative sample of children and families in three counties within each of these regions: 
three counties in Eastern North Carolina to represent the “Black South” (Sampson, Wayne, and 
Wilson) and three counties in Central Pennsylvania to represent the Appalachian mountain 
region (Cambria, Blair, and Huntington). The target counties all met strict definitions for “rural” 
and “poor,” which included counties that did not have towns with a population greater than 
50,000 and were not adjacent to counties with a large metropolitan area (i.e., rural) as well as 
counties where nearly half or more than half of the children below age 5 were living in poverty 
(i.e., poor). 
Previous research with the FLP has examined classroom quality during preschool and/or 
elementary school as measured by the CLASS. Focusing on the preschool year, one study found 
no reliable associations between preschool CLASS quality and children’s concurrent language or 
literacy skills, but negative associations between Classroom Organization/Emotional Support and 
mathematics skills for children in moderate- to high-quality preschool classrooms (Burchinal, 
Vernon-Feagans, Vitiello, Greenberg, & The FLP Key Investigators, 2014). Two separate studies 
have examined CLASS quality across multiple years based on aggregate measures of the CLASS 
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domain scores, finding that more years of higher-quality classroom environments during 
preschool and kindergarten were associated with better social skills for children (Broekhuizen, 
Mokrova, Burchinal, Garrett-Peters, & The FLP Key Investigators, 2016) and more years of 
higher-quality classroom environments between kindergarten and third grade were associated 
with better third-grade literacy skills, especially for children who entered kindergarten with 
lower literacy skills (Vernon-Feagans et al., 2018). While previous FLP studies suggest that 
children benefit from multiple years of exposure to high-quality classroom environments, the 
current study extended prior research with this sample by considering the effect of Head Start 
participation as well as subsequent kindergarten CLASS quality in relation to the sustained effect 
of Head Start. 
The Current Study 
This study estimated the population average treatment effect of Head Start participation 
for the FLP’s population-representative sample of children born in two historically low-wealth, 
rural regions of the US. This place-based approach may be useful for informing practice and 
policymaking related to Head Start programming in these rural regions, whereas previous studies 
have focused on national samples of Head Start participants (e.g., R. Lee et al., 2014; Magnuson 
et al., 2007b; Puma et al., 2012) or samples of urban Head Start participants (e.g., Abbott-Shim 
et al., 2003; Gormley et al., 2008; Zhai et al., 2013). Given the observational nature of the data, 
the current study used a quasi-experimental method to account for differences between the Head 
Start and non-Head Start participants related to important child and family background 
characteristics (i.e., propensity score weighting). Consistent with three previous studies (R. Lee 
et al., 2014; Zhai et al., 2011, 2014), the current study controlled for baseline measures of child 
and family characteristics that were assessed prior to Head Start entry. 
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Three research questions were addressed in the current study: Did Head Start 
participation affect children’s language, literacy, and mathematics skills in the spring of 
preschool? If an initial effect of Head Start participation was observed, was that effect sustained 
into the spring of kindergarten? If an initial effect of Head Start participation was observed, was 
the sustained effect of Head Start enhanced in higher-quality kindergarten classroom 
environments? Examining the effect of Head Start participation on children’s language literacy, 
and mathematics skills in the spring of preschool as well as one year later in the spring of 
kindergarten was important given that the Head Start Impact Study documented evidence of an 
initial benefit of Head Start prior to kindergarten entry, but convergence in the test scores of 
Head Start and non-Head Start participants during the year after Head Start (Puma et al., 2012). 
To test the sustaining environments hypothesis, kindergarten classroom quality—as measured by 
the CLASS—was examined as a moderator of the Head Start effect on children’s spring of 
kindergarten skills. Further examination of potential sustaining environments was warranted 
given that findings from prior research has been mixed and CLASS quality has not previously 
been considered in relation to the sustained effect of Head Start.  
Methods 
Families were recruited to participate in the FLP shortly after the birth of their child 
during a one-year period between the fall of 2003 and fall of 2004. Oversampling was 
undertaken for poor and African American families to ensure adequate statistical power for these 
groups. Families were excluded from the sampling frame if they did not speak English as their 
primary language or had indicated an intent to move out of the target county. Data were collected 
across multiple contexts when the child was 2-, 6-, 15-, 24-, 36-, 48-, 60-months of age (i.e., in 
the spring of preschool), in the fall of kindergarten, and in the spring of kindergarten. Interviews, 
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surveys, and/or formal assessments with the child’s primary caregiver were conducted across 2- 
to 60-months (henceforth referred to as parents, although biological mothers accounted for 96–
99% of the primary caregivers across time points); an observation of the child’s home caregiving 
environment was conducted at 36-months; standardized assessments of the child’s 
developmental competencies were conducted at 36-months, in the spring of preschool, and in the 
spring of kindergarten; an interview with child care provider was conducted at 60-months; and 
an observation of the quality of child’s classroom environments was conducted in the fall of 
kindergarten.  
Measures 
Head Start. Parent and caregiver report was used to determine whether the child 
participated in Head Start between 36-months of age and the spring of preschool.3 During this 
period, interviews were conducted in the home and parents were asked to identify the name of 
the nonparental child care settings in which their child was cared for; including the primary, 
secondary, and tertiary settings, as applicable. The primary nonparental child care setting was 
determined to be the setting in which the child participated for the most hours. Based on 
information provided by parents at the 48-month interview, a child care visit was scheduled to be 
conducted in the primary nonparental child care setting in the spring of preschool if the child 
spent 10 or more hours in that setting. The child care provider was interviewed and was asked to 
indicate whether their center was funded by Head Start, the state-funded pre-K program, both, or 
neither. Children were classified as having participated in Head Start if (a) the child care 
provider indicated funding from Head Start or (b) if the parent identified Head Start in the name 
 
3On average, children were 37-months of age (SD = 1.75) during the 36-month home interview, 48-
months of age (SD = 1.56) during the 48-month home interview, 61-months of age (SD = 3.26) during the 




of any child care setting during the home interviews between 36-months of age and the spring of 
preschool. 4 Among the children identified as Head Start participants, 92% were identified based 
on child care provider report and 8% were identified based on parent report alone. The period of 
time in which study children could have feasibly participated in Head Start ranged from the 
2006–2007 school year to the 2009–10 school year, while a majority of the Head Start 
participants in this sample (i.e., 91%) transitioned from four- to five-years-old during the 2008–
09 school year. 
Child outcomes. Measures of children’s developmental competencies were assessed in 
the spring of preschool and in the spring of kindergarten. Standardized assessments were 
administered directly by trained data collectors. 
Language. In the spring of preschool, the Peabody Picture Vocabulary Test (PPVT) 3rd 
edition (Dunn & Dunn, 1997) was used to assess children’s receptive vocabulary skills. The 
PPVT-III is a standardized test in which children were shown a set of four pictures and asked to 
select the picture that best represents the meaning of a word spoken by the examiner. The 
internal consistency reliability for the PPVT-III has been reported as 𝛼= 0.94 for children in the 
4- to 5-year old age range (Dunn & Dunn, 1997). 
In the spring of kindergarten, the Picture Vocabulary subtest of the Woodcock-Johnson 
Tests of Achievement-III (WJ III; Woodcock et al., 2001) was used to measure children’s 
receptive and expressive vocabulary skills. The Picture Vocabulary subtest is a standardized test 
in which children were asked to point to and/or name pictured objects spoken by the examiner. 
 
4Children whose child care provider indicated that their program was funded by both Head Start and the 
state-funded pre-K program were classified as Head Start participants, because, as a recipient of Head 
Start funding, this setting would have been required to adhere to Head Start standards. 
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The internal consistency reliability for this measure has been reported to range from 𝛼 = 0.70 to 
0.76 for children in the 5- to 6-year old age range (McGrew & Woodcock, 2001). 
Literacy. In the spring of preschool and spring of kindergarten, the WJ III Letter-Word 
Identification (ID) subtest was used to assess children’s literacy skills in the spring of preschool 
and kindergarten. The Letter-Word ID subtest is a standardized test in which children were asked 
to identify written letters and words initially, and the remaining items required the child to read 
and pronounce written words correctly. The internal consistency reliability for this measure has 
been reported to range from 𝛼 = 0.98 to 0.99 for children in the 5- to 6-year old age range 
(McGrew & Woodcock, 2001). 
Mathematics. In the spring of preschool and spring of kindergarten, the WJ III Applied 
Problems subtest was used to assess children’s mathematics reasoning skills. Applied Problems 
is a standardized measure of children’s ability to analyze and solve mathematics problems. The 
internal consistency reliability for this measure has been reported to range from 𝛼 = 0.88 to 0.92 
for children in the 5- to 6-year old age range (McGrew & Woodcock, 2001). 
Kindergarten classroom quality. The CLASS K–3 (Pianta, La Paro, et al., 2008) was 
used to assess kindergarten classroom quality in the fall of kindergarten. The CLASS includes 
ratings on three domains (comprised of 10 dimensions): Instructional Support (concept 
development, quality of feedback, and language modeling), Emotional Support (positive climate, 
negative climate [reversed], teacher sensitivity, and regard for student perspectives), and 
Classroom Organization (behavior management, productivity, and instructional learning 
formats). Each dimension was rated on a 7-point scale, with 1 and 2 representing a low-quality 
score, 3 to 5 representing a medium-quality score, and 6 and 7 representing a high-quality score. 
Domain scores were calculated as average of the dimension scores within each domain. 
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Classroom observations were conducted during literacy instruction and consisted of two 30-
minute observation cycles (20-minutes of observation time and 10-minutes of coding time). The 
internal consistency reliability for the CLASS domain scores have been reported to range from 𝛼 
= 0.76 to 0.94 by the measure developers (Pianta, La Paro, et al., 2008). Observations were 
conducted by trained data collectors who achieved the interrater agreement accuracy standard 
specified by the authors of the CLASS (i.e., score within 1 point of a master-coder for 80% of all 
dimensions based on master-coded videos and in field observations with a master coder; Pianta, 
La Paro, et al., 2008). 
Covariates. Measures of child and family background characteristics and children’s 
developmental competencies were collected at 2-, 24-, and/or 36-months of age. Questionnaires 
were completed by parents, while standardized assessments and observations were administered 
directly by trained data collectors. 
Demographic characteristics. Demographic characteristics identified at 2-months of age 
include the child’s state of residence (0 = North Carolina, 1 = Pennsylvania); gender (0 = girl, 1 
= boy); race (0 = Other, 1 = African American); whether or not the child was the mother’s first-
born child (0 = No, 1 = Yes); the mother’s age at the child’s birth; and whether or not the 
mother’s first child was born when she was ≤ 18 years old (0 = No, 1 = Yes). At 36-months of 
age, parents reported parent marriage status (0 = Other [single, separated, divorced, widowed], 1 
= Married [living with spouse or not living with spouse]); parent employment status (0 = 
unemployed, 1 = employed < 35 hours per week, 2 = employed ≥ 35 hours per week); parent 
education (0 = Bachelor’s degree or greater, 1 =  High School diploma or greater, 2 = High 
School diploma only, 3 =  no High School diploma); family income-to-needs ratio (0 = below 1.0 
[i.e., entitling the family to all public services eligible to low-income families], 1 = between 1.0 
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and 2.0 [i.e., entitling the family to some public services eligible to low-income families], 2 = 2.0 
or greater [i.e., entitling the family to few or no public services eligible to low-income families]); 
the number of children living in the household under 5 years of age; the total number of 
individuals living in the household; enrollment in center-based child care (0 = No, 1 = Yes); 
hours per week of non-parental child care; and the child’s age at the 36-month assessment. 
Geographic isolation. At 36-months of age, a measure of geographic isolation of the 
family’s home was created specifically for the FLP study by using Global Positioning Systems 
(GPS) technology to calculate the distance between children’s primary residence and ten 
different community assets, including the nearest (1) elementary school, (2) high school, (3) 
supermarket, (4) county seat, (5) doctor’s office (any), (6) freeway on-ramp, (7) library, (8) 
public park, (9) gas station, and (10) fire station (Vernon-Feagans et al., 2013). Distances were 
measured in meters and the results of factor analyses suggested that the individual distances 
could be combined to form a single, global index of geographic isolation. 
Parent reading ability. The Passage Comprehension subtest of the Woodcock-Johnson 
Tests of Achievement-III (WJ III; Woodcock et al., 2001) was used to assess parental reading 
ability when the child was 24-months of age. The Passage Comprehension subtest is a 
standardized test in which participants were asked to point to a picture associated with a word or 
phrase and read short passages to identify missing key words, with items increasing in difficulty. 
The measure developers report a median internal consistency reliability of 𝛼 = 0.88 in the adult 
age range (Woodcock et al., 2001). 
Home environment quality. At 36-months of age, the quality and quantity of stimulation 
and support available to children in their home environment was assessed when the child was 
assessed using an abbreviated version of the Home Observation for Measurement of the 
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Environment (HOME; Caldwell & Bradley, 1984). During a semi-structured interview, home 
visitors rated 22 items categorized into three subscales, including Parental Responsivity, 
Acceptance of Child, and Learning Materials. Composite scores were calculated for each 
subscale based on the proportion of items scored as “yes.” The internal consistency reliability for 
these subscales has been reported to range from 𝛼 = 0.38 to 0.89 (Caldwell & Bradley, 1984). 
Parental depression. The Center for Epidemiologic Studies Depression Scale (CES-D; 
Radloff, 1977) questionnaire was used to assess parental depression when the child was 36-
months of age. A composite of 20 items (e.g., I could not get going) was used to calculate the 
CES-D total score. During an interview, parents rated each item on a 4-point scale (rarely or 
none of the time, some or little of the time, occasionally or a moderate amount of time, and most 
or all the time). The authors of this scale have found that it yields good internal consistency 
reliability in the general population (𝛼 = 0.85) and psychiatric population (𝛼 = 0.90; Radloff, 
1977). 
Parent report of child’s health. At 36-months of age, a questionnaire was administered 
to parents to report on their child’s general health using a 5-point scale, which included ratings 
for excellent, very good, good, fair, or poor. 
Language development. At 36-months of age, the expressive language subscale of the 
Preschool Language Scale, 4th Edition (PLS-4; Zimmerman, Steiner, & Pond, 2002) was used to 
measure children’s language development. The PLS-4 is a standardized measure of children’s 
language skills, from birth to age six. The items on this subscale involved tasks that required 
children to verbally demonstrate an understanding of language concepts, such as plural tense. 
Internal consistency reliability for this measure has been reported as 𝛼 = 0.95 for children in the 
3-year old age range (Zimmerman et al., 2002). 
 
 71 
Social skills. At 36-months of age, the Strengths and Difficulties Questionnaire (SDQ; 
Goodman, 1997) was administered to parents to assess children’s social skills. Parents were 
asked to rate how well 10 items described their child using a 3-point scale ranging from “Not 
true” to “Certainly true.” A Social Skills score was created by calculating the average of scores 
from the Prosocial Behavior subscale (5 items; e.g., “Considerate of other people’s feelings”) 
and the Peer Problems subscale (5 items; e.g., “Rather solitary, prefers to play alone”; reverse 
scored). The internal consistency reliability of these subscales has been reported to be acceptable 
for children in the 3-year old age range (𝛼 = 0.67 and 0.70, respectively; Ezpeleta, Granero, la 
Osa, Penelo, & Domènech, 2013). 
Behavior problems. At 36-months of age, the SDQ was administered to parents to assess 
children’s behavior problems. Parents were asked to rate how well 15 items described their child 
using a 3-point scale ranging from “Not true” to “Certainly true.” A Behavior Problems score 
was created by calculating the average of scores from the Conduct Problems subscale (5 items; 
e.g., “Often loses temper”), the Hyperactivity subscale (5 items; e.g., “Constantly fidgeting or 
squirming”), and the Emotional Symptoms subscale (5 items; e.g., “Often unhappy, depressed or 
tearful”). The internal consistency reliability of these subscales has been reported to be 
acceptable for children in the 3-year old age range (𝛼 = 0.72, 0.82, and 0.78, respectively; 
Ezpeleta et al., 2013). 
Cognitive development. At 36-months of age, the Wechsler Preschool and Primary 
Scales of Intelligence, 3rd Edition (WPPSI-III; Wechsler, 2002) was used to assess children’s 
cognitive development. The WPPSI-III is a standardized measure comprised of the Block Design 
test to assess nonverbal abilities (i.e., analysis of abstract visual stimuli, concept formation, 
visual perception and organization, and visual–motor coordination and learning) and the 
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Receptive Vocabulary test to assess language abilities, with children asked to point to one of four 
pictures that corresponded with a word the examiner spoke aloud. Internal consistency reliability 
for these subscales was found to be high in the full FLP sample (𝛼 = 0.83–0.95; Vernon-Feagans 
et al., 2013). The Full-Scale IQ Standard Score was calculated as the average of the Block 
Design and Receptive Vocabulary subscales. 
Data Analyses 
Data analyses were undertaken in four phases. First, multiple imputation methods were 
used to account for missing data on all the analytic variables. Second, propensity score weights 
were calculated and used to statistically adjust for differences between the Head Start and non-
Head Start participants in relation to observed covariates. The third phase involved a series of 
propensity score weighted regression analyses used to address the research questions. Finally, 
sensitivity analyses were undertaken in the fourth phase. 
Multiple Imputation 
Data were missing on many of the analytic variables used in this study. Missing data 
ranged from 0%–23% on the covariates; 20%–31% on the moderators; 16%–25% on the child 
outcome measures; and 15% of children were missing data on the Head Start indicator. Multiple 
imputation methods were used to account for missing values on all the analytic variables in order 
to retain the full sample of 1,292 children in the subsequent analyses. The MI procedure in SAS 
(version 9.4) was used to create 40 datasets with imputed values for missing data. The Markov 
Chain Monte Carlo method (Schafer, 1997) was used to impute missing values for continuous 
variables, which assumes multivariate normality and is appropriate for data sets with arbitrary 
missing patterns. A discriminant function method with fully conditional specification (van 
Buuren, 2007) was used to impute missing values for a nominal classification variable with five 
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categories of child care setting types to indicate children who participated in (1) Head Start (2) 
state-funded pre-K, (3) other center-based ECE programming, (4) other home-based care, or (5) 
parent care only. After imputation, a binary variable was coded to indicate children who 
participated in Head Start (0 = No, 1 = Yes) based on the nominal classification variable for 
child care setting type. Additionally, some continuous variables were included in the multiple 
imputation model (e.g., family income-to-needs ratio) and then categorical variables were 
calculated based on the imputed data and used in the subsequent analyses (e.g., a categorical 
index of family income-to-needs ratio: below 1.0, between 1.0 and 2.0, and 2.0 or greater). 
Numerous auxiliary variables were also included in the multiple imputation model, but were not 
considered in the subsequent analyses (e.g., average family income-to-needs ratio between 6- 
and 24-months of age). 
Propensity Score Analyses 
Propensity score analyses were conducted for each imputed dataset using the PSMATCH 
procedure in SAS 9.4 and the MIANALYZE procedure was used to compute univariate statistics 
from the values generated across each imputed dataset. Logistic regression was used to estimate 
the propensity score, which reduced information from 33 covariates into a single value for each 
subject in order to represent the probability of Head Start participation conditional on the 
covariates (Rosenbaum & Rubin, 1983). Based on the propensity score, the inverse probability of 
Head Start participation was calculated for each subject—referred to as the Inverse Probability of 
Treatment Weight (IPTW; Austin & Stuart, 2015). Moreover, the stabilized IPTW was 
calculated, which reduced the variability of the IPTWs in order to address issues that can result 
when subjects receive extreme weights (Harder, Stuart, & Anthony, 2010; Robins et al., 2000). 
The covariates included in the propensity score analyses were related to child/family background 
 
 74 
characteristics and children’s developmental competencies measured when children were 36-
months of age or younger (see Table 4). These covariates were comparable to covariates used in 
previous studies that have utilized propensity score methods to examine the effect of Head Start 
(e.g., R. Lee et al., 2014; Phillips et al., 2016; Zhai et al., 2011). 
A number of diagnostic indices were examined to determine if the logistic regression 
model produced valid results. First, the distribution of the stabilized IPTWs was examined to 
assess model non-positivity or misspecification, which could be indicated by extreme values of 
the stabilized IPTWs. Cole and Hernán (2008) have indicated that a correctly specified model 
should produce stabilized IPTWs that have an average value close to 1.0 and a sum approximate 
to the sample size. Second, issues related to selection bias were also considered by examining 
balance in the covariate distributions between the Head Start and comparison groups in relation 
to the covariates that were included in the logistic regression model. Regression analyses were 
weighted by the stabilized IPTWs to examine standardized mean differences between the Head 
Start and comparison groups for each covariate. Standardized mean differences for the squared 
terms of each continuous covariate were also examined in order to compare the variance of the 
continuous covariates between the Head Start and comparison groups (Austin & Stuart, 2015). 
Adequate balance was considered to be achieved based on a standardized mean difference of ≤ 
|0.10| for all covariates and squared terms (Austin, 2009; Haukoos & Lewis, 2015). 
Regression Analyses 
A series of multi-level regression models were used to estimate the effect of Head Start 
participation on children’s language, literacy, and mathematics skills in the spring of preschool 
(research question #1) and in the spring of kindergarten (#2) as well as moderation of the Head 
Start effect on children’s spring of kindergarten skills by measures of kindergarten classroom 
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quality (#3). Regression models were estimated using the MIXED procedure in SAS 9.4 for each 
imputed dataset and the MIANALYZE procedure was used to compute univariate parameter 
estimates and associated standard errors from the values generated across the 40 imputed 
datasets. The regression models incorporated the stabilized IPTWs as well as the complex survey 
design elements that were designed for the FLP study, including survey weights and strata to 
account for the sampling design of the study. Weighting the regression analyses by the stabilized 
IPTWs established an “artificial population” in which the covariates were independent of 
treatment status (Joffe, Ten Have, Feldman, & Kimmel, 2004, p. 273). Additionally, composite 
weights were calculated by multiplying the stabilized IPTWs and survey weights together 
(consistent with recommendations from DuGoff et al., 2014). The composite weight and strata 
were incorporated into the regression models in order to estimate the population average 
treatment effect, which represents the effect of Head Start participation for the FLP’s target 
population at the level in which there was covariate balance between the Head Start and 
comparison groups (DuGoff et al., 2014). Additionally, a method termed doubly robust was also 
employed by including the covariates in the regression analyses in order to further account for 
residual imbalance in the covariate distributions between the Head Start and comparison groups. 
To examine the effect of Head Start participation on children’s language, literacy, and 
mathematics skills in the spring of preschool and in the spring of kindergarten, separate multi-
level regression models were considered for each child outcome measure as the dependent 
variable. In these two-level regression models, children (i; level-1) were nested within preschool 
classrooms (j; level-2) to account for the shared variance in child outcomes at the classroom  
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level.5 In the generalized equation for the main effect model, Y is a child outcome measure 
(language, literacy, or mathematics in the spring of preschool or spring of kindergarten), β0 is the 
intercept, β1 is the main effect of Head Start participation (i.e., 0 = comparison; 1 = Head Start), 
β2 through β34 are the main effects of the covariates, ε is the residual term, and ζ is the preschool 
classroom-level random effect. The dependent variables were standardized to have a mean of 0 
and a standard deviation of 1 in order to allow for effect size interpretations (Hedges, 2008). 
Main effect model: 
Yij = β0 + β1 Head Startij + β2 covariateij + … + β34 covariateij + εij + ζj  
The main effect model was extended in order to examine if kindergarten classroom 
quality moderated the effect of Head Start participation on children’s language, literacy, and 
mathematics skills in the spring of kindergarten. The generalized equation for the moderation 
model added the following terms: 35 is the main effect of a moderator (i.e., CLASS Instructional 
Support, Emotional Support, or Classroom Organization) and 36 is the interaction between Head 
Start participation and the moderator. A statistically significant coefficient for 29 would indicate 
that the effect of Head Start participation varies at different levels of the moderating variable. 
Separate regression models were calculated for each moderator, because issues associated with 
multicollinearity make it difficult to assess the predictive power of each CLASS domain score 
when all these highly-correlated variables are simultaneously included in the same model (range: 
0.41 through 0.70; see Table 11). The moderators were standardized to have a mean of 0 and a 
 
5As many as 10 and 9 children were nested within the same preschool classroom in the treatment and 
comparison groups, respectively. In sum, 63% of children in the treatment group were nested within the 
same preschool classroom as another treatment child and 38% of children in the comparison group were 




standard deviation of 1 in order to allow for effect size interpretations. The generalized equation 
is displayed below: 
Moderation model: 
Yij = β0 + β1 Head Startij + β2 covariateij + … + β34 covariateij + 35 moderatorij  
+ 36 Head Start × moderatorij + εij + ζj 
Sensitivity Analyses 
A series of sensitivity analyses were conducted to examine potential sources of variation 
in the Head Start effect. First, sensitivity analyses were undertaken to examine if the Head Start 
effect differed between the two states included in this sample. Specifically, the main effect model 
was extended to incorporate an interaction term to examine state of residence (0 = North 
Carolina, 1 = Pennsylvania) as a moderator of the Head Start effect on each child outcome 
measure. Second, sensitivity analyses were undertaken to consider the Head Start effect when 
state-funded pre-K participants were removed from the comparison group. Previous research has 
shown that the effectiveness of Head Start varies depending on the type of alternative child care 
setting to which Head Start is compared. In particular, prior research indicates that Head Start 
effects were diminished in comparison to children who participated in state-funded pre-K 
programs (e.g., R. Lee et al., 2014; Zhai et al., 2011). To consider this issue, the main effect 
model was extended to include a covariate to identify children in the comparison group who had 
participated in state-funded pre-K (0 = no, 1 = yes), which effectively removed the state-funded 
pre-K participants from the comparison group, but retained these subjects in the regression 
models. Third, sensitivity analyses were undertaken to consider the moderating effect of 
kindergarten classroom quality in relation to children’s spring of kindergarten skills when all 
three of the CLASS domain scores were simultaneously included as moderators of the Head Start 
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effect in the same regression model. Although calculating separate models for each CLASS 
domain score in the primary analyses assessed the predictive power of each domain without 
interference from the other domains, it did not allow for an assessment of the conditional effect 
of each domain. To consider this issue, the moderation model was extended to include all three 
CLASS domain scores as well as their corresponding interactions with the Head Start indicator. 
Finally, sensitivity analyses were undertaken to estimate the sample average treatment effect of 
Head Start, which represents the effect of Head Start participation for the FLP sample—rather 
than the FLP’s target population—at the level in which there was covariate balance between the 
Head Start and comparison groups (DuGoff et al., 2014). The sample average treatment effect 
was estimated by excluding the sampling weights and strata from the regression analyses. 
Results 
Descriptive Statistics 
Based on the imputed data, 29% of children in the sample were categorized as Head Start 
participants during the preschool period. The remainder of the sample (i.e., the comparison 
group; 71%) was comprised of children who participated in an alternative type of primary child 
care arrangement during the preschool period, including state-funded pre-K programs (16%), 
other types of center-based ECE programs (32%), non-parental home-based child care (5%), or 
parent care only (18%; see Table 6).6 The full study sample was largely comprised of children 
from socioeconomically disadvantaged backgrounds. However, socioeconomic and demographic 
differences were evident between children in the Head Start and comparison groups, with 
children in the Head Start group found to be generally more disadvantaged than children in the 
 
6There were only trivial differences between the percentages based on the imputed data and the 
percentages based on the raw data, the latter being 29% Head Start, 15% state-funded pre-K, 33% other 
center-based ECE, 5% non-parental home-based child care, and 18% parent care only. 
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comparison group on a range of socioeconomic characteristics (standardized mean difference = 
|0.01–0.56|; see Table 7). In terms of kindergarten classroom quality, only small magnitude 
differences were evident between the Head Start and comparison groups (range = |0.06–0.13|; 
see Table 9) although these measures were not included in the propensity score analyses. 
Descriptive statistics for the child outcome measures are reported in Tables 11 and 12. 
Propensity Score Analyses 
After implementing the propensity score model, the distribution of stabilized IPTWs was 
examined. Issues associated with model non-positivity or misspecification were not evident, as 
indicated by a mean of the stabilized IPTWs equal to 1.00, a standard deviation equal to 0.77, 
and the sum of weights equal to 1,293, which approximated the sample size. Standardized mean 
differences between the Head Start and comparison groups were also examined for all the 
covariates based on regression analyses weighted by the stabilized IPTWs (see Table 8 and 
Figure 6). Propensity score weighting was found to produce adequate balance in the covariate 
distributions between the Head Start and comparison groups. Specifically, small magnitude 
differences were found for the covariates after propensity score weighting (range = |0.06 to 
0.13|). All but one of these differences was greater than 0.10, with a small magnitude difference 
of 0.13 for parental employment status, employed  35 hours per week. Additionally, small 
magnitude differences were found for the squared terms of each continuous covariate after 
propensity score weighting (range = |0.06–0.07|). Bivariate correlations between the Head Start 
indicator and the covariates were also found to be small after propensity score weighting (range 
= |0.05–0.06|). Finally, in terms of kindergarten classroom quality, small magnitude differences 





A favorable effect of Head Start participation on children’s spring of preschool literacy 
skills was found, indicating that Head Start participants outperformed the comparison group by a 
small margin ( = 0.09, p = .026), while no reliable effect was found for children’s spring of 
preschool language ( = 0.01, p = .72) or mathematics skills ( = 0.01, p = .80; see Table 14). In 
the spring of kindergarten, no reliable main effect of Head Start participation was found on children’s 
literacy skills ( = 0.00, p = .94), while evidence of moderation was found to indicate that the 
effect of Head Start participation was enhanced as the level of kindergarten CLASS Emotional 
Support increased ( = 0.17, p = .012; see Figure 8), but not Instructional Support ( = 0.02, p = 
.75) or Classroom Organization ( = 0.07, p = .33). Probing the significant interaction revealed 
that Head Start participants continued to outperform the comparison group in literacy in the 
spring of kindergarten when they experienced higher-quality Emotional Support in kindergarten 
(e.g., 1 standard deviation [SD] above the average;  = 0.16, SE = 0.07, p = .014). No reliable 
group difference was found for children who experienced average-quality Emotional Support 
(e.g.,  = 0.01, SE = 0.04, p = .83) and a negative effect of Head Start was evident for children 
who experienced lower-quality Emotional Support (e.g., 1 SD below the average;  = –0.15, SE 
= 0.06, p = .02).7 Finally, no reliable main effect of Head Start participation was found on 
 
7To confirm that the moderating effect of CLASS Emotional Support was being estimated at values that 
were actually represented in the data, the authors examined the percent of children in each treatment 
group who were in kindergarten classrooms that scored  1 standard deviation of the mean (i.e., high-
quality), between 1 and −1 standard deviation of the mean (i.e., average-quality), and  −1 standard 
deviation of the mean on CLASS Emotional Support (i.e., low-quality). For the Head Start group, 11% of 
children were in high-quality classrooms, 73% of children were in average-quality classrooms, and 16% 
of children were in low-quality classrooms. For the comparison group, 15% of children were in high-





children’s spring of kindergarten language ( = 0.01, p = .88) or mathematics skills ( = –0.04, p = 
.30), and no evidence of moderation was found for these skills (see Table 14). 
Sensitivity Analyses 
First, sensitivity analyses found no evidence to indicate that the main effect of Head Start 
participation was reliably different between the two states included in this sample. Second, the 
substantive interpretation of findings for the primary analysis did not change when state-funded 
pre-K participants were removed from the comparison group. The only notable difference was an 
increase of 0.01 in the coefficient for the effect of Head Start participation on children’s spring 
of preschool literacy skills ( = 0.10, SE = 0.04, p = .012). Third, the substantive interpretation 
of findings for the primary analysis did not change when all three CLASS domain scores were 
simultaneously examined in the same regression model as moderators of the Head Start effect on 
children’s spring of kindergarten skills. The only notable difference was an increase of 0.11 in 
the coefficient for moderation of the Head Start effect on children’s spring of kindergarten 
literacy skills by CLASS Emotional Support ( = 0.28, SE = 0.09, p = .003). Finally, the 
substantive interpretation of findings for the primary analysis did not change when estimates of 
the sample average treatment effect of Head Start were considered (see Table 15). The only 
notable difference was that the coefficient for the sample average treatment effect of Head Start 
participation on children’s spring of preschool literacy skills was twice as large as the coefficient 
for the population average treatment effect ( = 0.18, SE = 0.07, p = .011). Findings for the 
primary analyses were preferred.8 
 




The current study examined the effect of children’s participation in the federal Head Start 
preschool program for the FLP—a population-based sample of children born in two historically 
low-wealth, rural regions of the US located east of the Mississippi: the “Black South” and the 
Appalachian mountains (Vernon-Feagans et al., 2013). This study addressed three research 
questions: Did Head Start participation affect children’s language, literacy, and mathematics 
skills in the spring of preschool? If an initial effect of Head Start participation was observed, did 
that effect persist into the spring of kindergarten? If an initial effect of Head Start participation 
was observed, was that effect enhanced in higher-quality kindergarten classroom environments? 
Propensity score weighting was used to establish baseline comparability between the Head Start 
and non-Head Start participants on a wide range of child and family characteristics assessed 
when children were 36-months of age or younger. Kindergarten classroom quality was measured 
by the CLASS domains of Instructional Support, Emotional Support, and Classroom 
Organization. 
In relation to the first research question, the current study found a favorable effect of 
Head Start participation on children’s literacy skills in the spring of preschool, suggesting that 
Head Start participants outperformed the comparison group by a small margin ( = 0.09). The 
two groups were found to be comparable in terms of preschool language and mathematics skills. 
In relation to the second research question, the two groups were found to be comparable in the 
spring of kindergarten in terms of literacy skills, on average. However, in relation to the third 
research question, evidence of moderation was found to indicate that the effect of Head Start 
participation on children’s spring of kindergarten literacy skills was enhanced as the level of 
kindergarten Emotional Support quality increased. Moreover, Head Start participants continued 
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to outperform the comparison group in literacy in the spring of kindergarten if they subsequently 
experienced higher-quality Emotional Support in kindergarten, but not average-quality, or lower-
quality Emotional Support—and a negative effect of Head Start was evident if children 
subsequently experienced lower-quality Emotional Support in kindergarten. These findings 
provided support for the sustaining environments hypothesis, such that the favorable effect of 
Head Start participation was sustained across the transition to kindergarten for former Head Start 
participants who subsequently experienced higher-quality classroom environments in 
kindergarten. These findings further confirm the importance of continuity in high-quality ECE 
across the transition from preschool to kindergarten (Carr et al., 2019). 
The current study extends previous research on the federal Head Start preschool program 
by focusing on a sample of children in low-wealth, rural regions of the US. Studies on education 
in rural America—especially ECE—have been historically underrepresented in the research 
literature (Cicchinelli & Beesley, 2017). Moreover, the unique challenges and affordances of life 
in rural America compared to urban or suburban America may lead to differential effects of 
Head Start programming (McCoy et al., 2016; Puma et al., 2010). Previous studies have 
considered the effectiveness of Head Start participation based on samples of urban Head Start 
participants (Abbott-Shim et al., 2003; Gormley et al., 2008; Zhai et al., 2011) as well as a 
national sample of urban, suburban, and rural Head Start participants, based on the Head Start 
Impact study (McCoy et al., 2016; Puma et al., 2012). Similar to previous studies, the current 
study found a favorable effect of Head Start participation on children’s literacy skills. However, 
in contrast to previous studies, the current study did not find evidence of a Head Start effect on 
children’s language or mathematics skills for this sample. Therefore, one implication of these 
findings is that Head Start programming in these two rural regions of the US could provide a 
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greater focus on activities to facilitate children’s development of language and mathematics 
skills. A focus on language and mathematics should not, however, be undertaken at the expense 
of providing support for children’s early literacy skill development 
The current study extended previous research on the federal Head Start preschool 
program by focusing on a sample of children in low-wealth, rural regions of the US. Studies on 
education in rural America—especially ECE—have been historically underrepresented in the 
research literature (Cicchinelli & Beesley, 2017). Moreover, the unique challenges and 
affordances of life in rural America compared to urban or suburban America may lead to 
differential effects of Head Start programming (McCoy et al., 2016; Puma et al., 2010). Previous 
studies have considered the effectiveness of Head Start participation based on samples of urban 
Head Start participants (Abbott-Shim et al., 2003; Gormley et al., 2008; Zhai et al., 2011) as well 
as a national sample of urban, suburban, and rural Head Start participants based on the Head 
Start Impact study (McCoy et al., 2016; Puma et al., 2012). Similar to previous studies, the 
current study found a favorable effect of Head Start participation on children’s literacy skills. 
However, in contrast to previous studies, the current study did not find evidence of a Head Start 
effect on language or mathematics skills for this sample. Therefore, one implication of these 
findings is that Head Start programming in these two rural regions of the US could provide a 
greater focus on activities to facilitate children’s development of language and mathematics 
skills. A focus on language and mathematics should not, however, be undertaken at the expense 
of providing support for children’s early literacy skill development. For example, the 
implementation of a preschool mathematics curriculum was shown to have positive effects on 
children’s math skills as well as language skills, without any detriment to children’s literacy skill 
development (Clements et al., 2011). 
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Finding evidence of a favorable Head Start effect on children’s literacy skill development 
was encouraging, because the type of literacy skills considered in this study (i.e., letter and word 
recognition) are important precursors to successful reading comprehension in later grades 
(National Early Literacy Panel, 2008). However, research suggests that early language and 
mathematics skills are also robust predictors of later school success (Burchinal et al., 2020; G. J. 
Duncan et al., 2007; Pace et al., 2018). Therefore, providing greater focus on activities to 
facilitate children’s development of language and mathematics skills in Head Start in these two 
rural regions of the US could further enhance children’s readiness for school and, in turn, long-
term educational success. 
The current study also extended previous research by examining kindergarten classroom 
quality—as measured by the CLASS—in relation to the sustained effect of Head Start. Although 
the CLASS is now a widely accepted index of classroom quality, previous research has not 
examined CLASS quality in elementary school in relation to the sustained effect of Head Start. 
Previous studies have instead examined classroom instruction and structural quality during the 
early elementary grades, but document limited support for the sustaining environments 
hypothesis (Claessens et al., 2014; Jenkins, Watts, et al., 2018; Magnuson et al., 2007b). The 
current study found that kindergarten classroom environments characterized by high-quality 
Emotional Support were associated with the sustained effect of Head Start on children’s literacy 
skill development. High-quality emotional support, as measured by the CLASS, is characterized 
by a positive classroom climate, the absence of a negative climate, the teacher’s display of 
warmth and sensitivity, as well as the teacher’s display of regard for student perspectives. The 
current study contributes to a growing body of research that has documented similar benefits of 
classroom emotional support quality in elementary school in relation to the sustained effects of 
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ECE programming; including the sustained effect of state-funded pre-K CLASS Emotional 
Support quality (Carr et al., 2019) as well as the sustained effect of an ECE intervention in sub-
Saharan Africa (Wolf, 2019). 
Findings from the current study offer implications for the design of policies and practices 
to align children’s educational experiences across preschool and elementary school—a topic of 
longstanding interest to educational practitioners and policymakers (e.g., Bogard & Takanishi, 
2005). In particular, the current study suggests a need to support kindergarten teachers in 
providing emotionally supportive classroom environments for children to maintain the benefit of 
Head Start. One potential strategy to accomplish this goal involves assessing CLASS quality in 
elementary school in order to provide professional development for teachers to improve 
Emotional Support quality. For example, the National P-3 Center has created a framework for 
preschool through third grade alignment, which calls for “observations of classroom practices to 
assess and improve teachers’ effectiveness in creating high-quality instructional, social, and 
emotional climates” in elementary school (Kauerz & Coffman, 2013, p. 6). Although 
professional development programs based on the CLASS are widely used in ECE settings—with 
studies documenting significant improvements in preschool CLASS quality based on these 
programs (Hamre et al., 2012; Pianta, Mashburn, Downer, Hamre, & Justice, 2008)—
comparable programs are uncommon in elementary schools, but there are rare examples (e.g., 
Hamre, 2018, November 27). 
Limitations 
Several limitations to the current study should be noted. A limitation of the quasi-
experimental propensity score methods used in this study is they cannot adjust for unmeasured 
confounding variables to the same extent as a randomized control trial. However, many 
 
 87 
important measured covariates were considered in the current study, which were comparable to 
covariates considered in previous Head Start propensity score studies (R. Lee et al., 2014; Zhai et 
al., 2011, 2014). Another limitation concerns the generalizability of these findings. Given that 
the sampling frame of the FLP study focused on two historically low-wealth, rural regions of the 
US east of the Mississippi, it is important to note that the study findings may not generalize to 
other rural regions of the US. However, the specificity of the FLP sampling frame was also a 
strength of the current study given the dearth of educational research that has focused on rural 
regions of the US as well as the heterogeneity across rural regions of the US that may lead to 
differences in the effectiveness of Head Start. A third limitation concerns the time frame in 
which Head Start participants could have feasibly enrolled in Head Start, which ranged from the 
2007–2008 school year to the 2009–10 school year. Some characteristics of the program could 
have changed during this period specifically in response to the enactment of the Improving Head 
Start for School Readiness Act of 2007 (2007). However, it is unlikely that changes based on the 
2007 Act were being implemented to any great extent during this time period. For example, the 
2007 Head Start Act included a mandate for at least half of all Head Start teachers to have a 
bachelor’s degree in ECE or a related field by 2013, but in 2009, only 37% of teachers held a 
bachelor’s degree (Center for Law and Social Policy, 2010). Additionally, the 2007 Act 
mandated the establishment of the Head Start Designation Renewal System (DRS) to determine 
whether Head Start grantees were delivering services of sufficient quality and adhering to 
program standards. However, this DRS was not fully implemented until the 2012-2013 school 
year. Therefore, the findings of the current study may not represent the effectiveness of Head 
Start programming as it is currently being operated today. A fourth limitation of this study 
concerns the measures that were used to assess children’s language and mathematics skills. 
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Specifically, it is possible that these measures were too crude or not sensitive enough to detect 
the Head Start effect on children’s skill development in these domains. A final limitation 
concerns the focus on Head Start participation at any point during the preschool period. 
Although the Head Start Impact study did find differences in the effectiveness of Head Start 
between children who entered Head Start at age 3 compared to children who entered Head Start 
at age 4 (Puma et al., 2012). The current study only considered a combined group of Head Start 
participants who could have participated in Head Start for any duration of time between age 3 
and 5. However, this approach was similar to recent re-analyses of data from the Head Start 
Impact Study, which have combined the 3- and 4-year old cohorts (e.g., Jenkins, Watts, et al., 
2018; Morris et al., 2018). 
Conclusion 
The current study extends previous research concerning the effect of Head Start 
participation on children’s development of language, literacy, and mathematics skills during 
preschool and kindergarten. This study was unique in considering the effect of Head Start 
participation for a population-based sample of children in two historically low-wealth rural 
regions of the US. This study was also unique in examining kindergarten classroom quality in 
relation to the sustained effect of Head Start into kindergarten. Findings from the current study 
suggest that (1) Head Start participation provided a small boost for children’s literacy skill 
development at the end of the preschool period, but not language or mathematics skills, (2) the 
favorable effect of Head Start participation on children’s literacy skills was no longer evident in 
the spring of kindergarten, on average, but (3) the favorable effect of Head Start was sustained 
into the spring of kindergarten for children who subsequently experienced higher-quality CLASS 
Emotional Support in kindergarten. Findings from the current study provide evidence of Head 
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Start’s effectiveness in relation to children’s literacy skill development in two low-wealth rural 
regions of the US. These findings also identify potential targets for program improvement and 
offer implications for the design of policies and practices to align children’s educational 









CHAPTER 4: INTEGRATED DISCUSSION AND CONCLUSION 
Overview of Study Findings 
The overarching aim of this dissertation was to examine the effect of Head Start participation 
on children’s development of school related skills. Two distinct studies were undertaken to 
accomplish this aim. In the first study, a systematic review of the literature and meta-analysis of 
findings from six relevant studies were undertaken to consider the effect of Head Start 
participation compared to public pre-K participation on children’s school readiness skills. This 
meta-analysis found a negative effect of Head Start participation on children’s emergent literacy 
skills—which indicated a modest benefit of public pre-K participation compared to Head Start 
participation—and no reliable effect of Head Start participation on children’s language, 
mathematics, or social-behavioral skills. These findings suggest that the benefits of Head Start 
participation were not reliably different from the benefits of public pre-K participation in relation 
to language, mathematics, and social-behavioral skills, which was an important finding given 
that publicly-funded pre-K has become the primary alternative to Head Start in the modern era of 
ECE programming. However, public pre-K programming appears to be boosting children’s 
literacy skills to a slightly greater extent than Head Start programming—even though there is a 
wealth of evidence to suggest that Head Start is also boosting children’s literacy skills to a 
greater extent than other types of care arrangements. 
In the second study, the effect of Head Start participation was examined for a population-
based sample of children born in two historically low-wealth, rural regions of the US located east 
of the Mississippi: the region labeled as the “Black South” by demographers (Dill, 1999) and the 
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Appalachian mountain region. Data were drawn from the Family Life Project (FLP; Vernon-
Feagans et al., 2013). This study examined the effect of Head Start participation on children’s 
language, literacy, and mathematics skills in the spring of preschool and one year later in the 
spring of kindergarten. This study also examined if kindergarten classroom quality contributed to 
the sustained effect of Head Start into the spring of kindergarten based on moderation analyses. 
Propensity score weighting was used to establish baseline comparability between the Head Start 
and comparison groups on a wide range of important child and family background 
characteristics. This study found that Head Start participants outperformed the comparison group 
in literacy in the spring of preschool by a small margin, but no reliable Head Start effect was 
found for language or mathematics. Evidence of moderation was found for children’s spring of 
kindergarten literacy skills such that Head Start participants continued to outperform the 
comparison group if they experienced higher-quality Emotional Support in kindergarten, but not 
average-quality or lower-quality Emotional Support, as measured by the Classroom Assessment 
Scoring System (CLASS; Pianta, La Paro, et al., 2008). Implications for educational practice and 
policy were discussed. These findings suggested that there was a modest benefit of Head Start 
participation in these two rural regions of the US and it was only sustained across the transition 
to kindergarten for children who subsequently experienced high-quality Emotional Support in 
kindergarten. These findings provided support for the sustaining environments hypothesis 
(Bailey et al., 2016) as well as implications for education practice and policymaking related to 
the alignment of children’s educational experiences across preschool and elementary school 
(Bogard & Takanishi, 2005). 
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Comparing Current Study Findings to the Extant Research 
This dissertation study sought to address some of the critical, unresolved issues related to 
research on the effectiveness of Head Start preschool programming. Specifically, a primary 
motivation for this dissertation concerned two key findings from the national Head Start Impact 
Study: (1) there was a favorable, but generally modest effect of Head Start participation on 
several domains of children’s school readiness skill development and (2) the favorable effect of 
Head Start participation on children’s school readiness skills began to diminish as early as 
kindergarten (Puma et al., 2012). Why was the effect of Head Start so modest? Why didn’t the 
effect persist into elementary school? These questions prompted this dissertation to further examine 
the effectiveness of Head Start. 
Understanding the Modest Effect of Head Start 
Findings from both studies undertaken for this dissertation indicate potential reasons why the 
magnitude of the Head Start effect may be modest. 
Comparisons to public pre-K. The first study undertaken for this dissertation indicated 
that such modest effects may be driven, in part, by the inclusion of public pre-K participants in 
the comparison group. In this study, Head Start participants were found to underperform public 
pre-K participants in emergent literacy skills at school entry and were not reliably different from 
public pre-K participants in language, mathematics, and social-behavioral skills. These findings 
were consistent with a previous meta-analysis of Head Start effectiveness studies as well as 
recent re-analyses of data from the Head Start Impact Study, which documented null effects of 
Head Start in comparison to groups of children who participated in other types of center-based 




Although early studies of Head Start’s effectiveness often compared Head Start 
participants to children who were cared for at home or in informal child care settings, publicly-
funded pre-K has become the primary alternative to Head Start in the modern era of ECE 
programming. Additionally, many public pre-K programs offer services that are comparable to 
those services offered by Head Start. Therefore, studying the effectiveness of Head Start in the 
modern era will entail a stringent test of Head Start’s effectiveness if the comparison group 
includes a high proportion of public pre-K participants, whereas public pre-K participants would 
not have been included in the very early studies of Head Start’s effectiveness. Such modern 
studies will likely demonstrate modest effects and require research designs with sufficient power 
to detect small effects.9 
A modest effect of Head Start in rural America. The second study undertaken for this 
dissertation indicated that the modest effect of Head Start may be driven, in part, by a modest 
effect of Head Start in low-wealth, rural regions of the US. Specifically, this study found a 
favorable, but modest effect of Head Start participation on children’s literacy skills and no 
reliable effect on children’s language or mathematics skills in two historically low-wealth, rural 
regions of the US. Possible explanations for the modest magnitude of the Head Start effect in 
rural regions of the US include factors related to a context of heightened economic and social 
isolation for children and families in rural regions (e.g., lower rates of educational attainment 
among families in rural compared to urban regions; USDA Economic Research Service, 2012) as 
 
9Although the second study undertaken for this dissertation compared Head Start participants to a 
counterfactual group of children who participated in a variety of alternative child care settings, a non-
trivial proportion of children in this counterfactual group had participated in state-funded pre-K 
programming (16% of the full sample). Sensitivity analyses were undertaken in which the state-funded 
pre-K participants were removed from the comparison group, but the substantive interpretation of 
findings for the primary analysis did not change when state-funded pre-K participants were removed from 




well as challenges related to the operation of Head Start in rural regions (e.g., the difficulty in 
recruiting highly credentialed staff among Head Start programs in rural compared to urban 
regions; Malik & Schochet, 2018). 
Unfortunately, the current study was not able to document comparisons to directly 
compare Head Start effects between rural and urban regions of the US. However, comparing the 
findings from the current study to findings from previous studies that have focused on samples of 
urban Head Start participants reveals that the current study findings were less robust. 
Literacy. The favorable, but modest effect on children’s literacy skills (i.e.,  = 0.09) was 
indexed using the WJ III Letter-Word ID assessment. Although the magnitude of this effect was 
larger when the Sample Average Treatment Effect was considered (i.e.,  = 0.18) compared to 
the Population Average Treatment Effect (i.e.,  = 0.09), both effects were modest in magnitude. 
The finding of a favorable Head Start literacy effect for this sample was consistent with findings 
from the national Head Start Impact Study (Puma et al., 2012) as well as studies of urban Head 
Start participants (Abbott-Shim et al., 2003; Gormley et al., 2008; Zhai et al., 2013). However, 
the magnitude of this effect was smaller than the effect sizes reported for this same measure in 
the Fragile Families and Child Wellbeing Study of urban Head Start participants ( = 0.16; Zhai 
et al., 2011) as well as the Head Start Impact Study for both the 3- and 4-year-old cohorts (ES = 
0.26 and 0.22, respectively; Puma et al., 2012). The magnitude of this literacy effect observed in 
the current study was also considerably smaller in comparison to the effect size reported for the 
Tulsa Head Start evaluation based on the same measure (ES = 0.51; Gormley et al., 2008). 
However, it is necessary to note that the Tulsa evaluation relied on a study design that likely 
provides upwardly biased treatment effect estimates (i.e., the age-cutoff regression discontinuity 
design; Lipsey, Weiland, Yoshikawa, Wilson, & Hofer, 2015). 
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Language. The second study undertaken for this dissertation found a null effect of Head 
Start participation on children’s language skills as measured by the PPVT-III assessment of 
receptive vocabulary skills in the spring of pre-K. However, the national Head Start Impact 
Study (Puma et al., 2012) and prior studies of urban Head Start participants (Abbott-Shim et al., 
2003; Zhai et al., 2013) have documented favorable effects of Head Start participation on 
children’s language skills based on the same PPVT-III measure.  
Prior research also provides evidence to suggest that the Head Start effect on children’s 
receptive vocabulary skills is smaller in rural compared to urban regions of the US. Based on 
reanalysis of data from the Head Start Impact Study, McCoy et al. (2016) found that the 
favorable effect of Head Start on children’s receptive vocabulary skills (as measured by the 
PPVT-III) was reliably smaller in rural (ES = 0.07) compared to urban communities (ES = 0.16). 
However, this same study also found that the favorable effect of Head Start on children’s oral 
comprehension skills was reliably larger in rural (ES = 0.10) compared to urban communities 
(ES = –0.02). The findings from this study suggest that Head Start in rural America may benefit 
certain domains of children’s language development, but reliable effects on receptive vocabulary 
may be less likely in rural compared to urban America. 
Mathematics. The second study undertaken for this dissertation found a null effect of 
Head Start participation on children’s mathematics skills as measured by the WJ III Applied 
Problems assessment. This finding was both consistent and inconsistent with recent studies. 
Specifically, the Head Start Impact Study found a null effect based on this same assessment for 
the 4-year-old cohort (Puma et al., 2012), but a favorable effect for 3-year-old cohort (Puma et 
al., 2012). Additionally, the Tulsa Head Start evaluation found a favorable Head Start effect 
based on this same measure (Gormley et al., 2008). 
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Understanding the Sustained Effect of Head Start 
Findings from the second study undertaken for this dissertation identified a factor that may 
contribute to the sustained and/or diminished effect of Head Start as children transition to 
elementary school. Specifically, this study found that the favorable effect of Head Start participation 
on children’s literacy skills in the spring of preschool ( = 0.09) was only sustained one-year later 
into the spring of kindergarten for children who subsequently experienced high-quality Emotional 
Support during kindergarten as measured by the CLASS ( = 0.17), but not average- ( = 0.02) or 
low-quality Emotional Support (ES = –0.16). While this study also considered kindergarten 
CLASS Instructional Support and Classroom Organization, these factors were not reliably linked 
to the sustained effect of Head Start into the spring of kindergarten.  
The current study was the first to examine classroom process quality as measured by the 
CLASS in relation to the sustained effect of Head Start into elementary school. The findings 
related to kindergarten CLASS Emotional Support provided support for the sustaining 
environments hypothesis, which suggests that “early intervention impacts can be sustained only 
if they are followed by environments of sufficient quality to sustain normative growth” (Bailey et 
al., 2016, p. 25). Therefore, children may continue to maintain the benefit of Head Start 
participation if they transition to a kindergarten classroom characterized by high-quality 
Emotional Support, while average- to low-quality Emotional Support in kindergarten may stymie 
children’s growth and contribute to fadeout of the Head Start benefit. Although this study offered 
a novel contribution to the extant literature, findings from this study were characterized by both 
similarities and differences with the extant research literature. 
While previous investigations into the sustained effect of Head Start have examined 
factors related to structural characteristics of classroom quality (e.g., class size) and school 
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quality, no prior studies have examined classroom process quality as measured by the CLASS. 
Only one previous study has documented a factor in elementary school that sustains the effect of 
Head Start, while all other studies that have considered this issue have not found reliable 
evidence of sustaining factors (Claessens et al., 2014; Jenkins, Watts, et al., 2018). Specifically, a 
study by Magnuson et al. (2007b) used data from the Early Childhood Longitudinal Study–
Kindergarten Cohort to consider the sustained effect of Head Start. That study found a null, 
short-term effect of Head Start participation on children’s reading skills in the fall of 
kindergarten (i.e., no reliable difference between Head Start and the comparison groups). That 
null effect was only sustained into third grade in elementary school classrooms where children 
spent more time in literacy instruction, while an unfavorable Head Start effect emerged in 
elementary school classrooms where children spent less time in literacy instruction.10 
One notable similarity between the current study and the study by Magnuson et al. 
(2007b) is that both studies documented moderation of the Head Start effect on children’s 
literacy skills. While math skills were considered in both studies, moderation of the Head Start 
effect on those skills was not evident in either study. One notable difference between the two 
studies is that the quantity of classroom instruction was considered by Magnuson et al. (2007b), 
while the quality of classroom instruction was considered in the current study. Both quantity and 
quality appeared to be important factors in sustaining the Head Start effect in each respective 
study. However, it is likely that the quality of classroom instruction is more proximal to 
 
10There is reason to believe that analyses of the ECLS-K data could not fully account for issues related to 
selection bias between the Head Start and the comparison groups (i.e., parent care only children), given 
that the latter group was more socioeconomically advantaged. For example, attempts by Magnuson et al. 
(2007a) to use propensity score matching with this same sample of children were not able to adequately 
identify comparable groups of Head Start and parent care only children (p. 45). 
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children’s learning and developmental outcomes in comparison to the quantity of classroom 
instruction.  
Socioecological theory suggests that proximal processes—defined as the interactions 
between an individual and the persons, objects, and symbols in her immediate environment—
“are posited as the primary mechanisms producing human development” (Bronfenbrenner & 
Morris, 1998, p. 994). Moreover, Hamre et al. (2013) suggest that high-quality teacher–child 
interactions are the most proximal driver of children’s learning and development within the early 
childhood classroom context. Although scholars argue that more distal aspects of the learning 
environment can still shape children’s learning and development (e.g., Eccles & Roeser, 2010), it 
is likely distal aspects indirectly impact children’s learning and development through more 
proximal processes. Therefore, it is possible that the benefit of more frequent classroom literacy 
instruction in relation to the sustained effect of Head Start would be mediated by the quality of 
instruction. Although the current study could not test this hypothesis, the current study did 
identify one aspect of classroom process quality that may be related to the sustained effect of 
Head Start (i.e., high-quality CLASS Emotional Support). 
Implications of Study Findings 
As a whole, findings from the current study contribute new knowledge to expand upon 
the extant literature by addressing some of the critical, unresolved issues concerning research on 
the effectiveness of Head Start. The findings offer practical implications for both educational 
practice and policymaking. 
Implications of Study 1 Findings 
Through a systemic review and meta-analysis of the relevant literature, the first study 
undertaken for this dissertation found that Head Start participants underperformed public pre-K 
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participants in emergent literacy skills at school entry and were not reliably different from public 
pre-K participants in language, mathematics, and social-behavioral skills. Implications for future 
Head Start research and cross-sector collaboration were drawn from this research. 
Implications for future Head Start research. First, the federal government should 
continue to fund research into the effectiveness of Head Start programming. However, the design 
of future research studies should either exclude public pre-K participants from the comparison 
group or focus specifically on this comparison, because many public pre-K programs were 
modeled after Head Start program standards and offer similar programming to what is offered by 
Head Start (Friedman-Krauss et al., 2018). Research focusing on the comparison between Head 
Start and public pre-K would offer a stringent, but policy-relevant test of Head Start’s 
effectiveness. However, such an approach should be undertaken on a state-by-state basis, 
because public pre-K programming varies quite dramatically across states in terms of the quality 
and type of services offered, the criteria used to determine program eligibility, as well as 
program effectiveness (Barnett et al., 2018; Friedman-Krauss et al., 2018). 
Implications for cross-sector collaboration. Greater efforts should be made to promote 
collaboration and reduce competition between Head Start and the public pre-K sector—the 
primary alternative to Head Start in the modern era of ECE programming. Examples of cross-
sector collaboration include blended or braided funding between programs (Justice et al., 2015) 
and the use of state funding to supplement Head Start funds in order to pay for additional Head 
Start slots and/or support for quality improvement (Friedman-Krauss et al., 2019). Cross-sector 
collaboration could also take place without the direct exchange of financial resources (Stebbins 
& Scott, 2007). For example, Head Start and public pre-K teachers may benefit from 
participating in joint trainings and professional development. These collaborations may be 
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facilitated by a provision in the Every Student Succeeds Act (Section 2101, 4, B, xvi), which 
allows LEA’s to use funds to support joint professional development between early childhood 
educators and early elementary school teachers. Additionally, Head Start-State Collaboration 
Offices now exist in nearly every state to facilitate collaborations between Head Start and public 
pre-K programs at the state and local level. Successful collaboration between Head Start and 
public pre-K programs could lead to both programs providing more comprehensive and higher-
quality services. 
Implications of Study 2 Findings 
The second study undertaken for this dissertation found a favorable effect of Head Start 
participation on children’s literacy skills in the spring of preschool, but no reliable effect on 
language or mathematics skills for a sample of children born in two historically low-wealth, rural 
regions of the US. This study also found that higher-quality kindergarten classroom Emotional 
Support contributed to the sustained effect of Head Start on children’s literacy skills into the 
spring of kindergarten. The results of this study contribute new knowledge to the evidence base 
concerning Head Start’s effectiveness in two understudied rural regions of the US. Such place-
based research can also provide implications for educational practice and policymaking that are 
directly relevant to the educational context in these regions. Implications for teaching and 
alignment were drawn from this research. 
Implications for teaching. Given that the current study found a favorable effect of Head 
Start participation in relation to children’s literacy skills, but not language or mathematics skills, 
these findings suggest that Head Start programs in these historically low-wealth, rural regions 
should consider strategies to enhance their focus on pedagogical activities to facilitate children’s 
development of language and math skills. However, an enhanced focus on activities to facilitate 
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children’s learning of language and math skills should not be undertaken at the expense of 
providing support for children’s early literacy skill development. 
One strategy to enhance Head Start classroom activities to support children’s learning of 
language and math skills in these rural regions involves web-based professional development. A 
salient challenge for Head Start programs in rural America concerns the difficulty in recruiting 
highly credentialed teachers and providing them with high-quality professional development 
(Malik & Schochet, 2018). However, web-based video coaching for teachers in rural settings has 
been shown to be comparable to and even more efficacious than face-to-face, in person coaching 
(Vernon-Feagans, Bratsch-Hines, Varghese, Bean, & Hedrick, 2015). Moreover, web-based 
video coaching would allow rural Head Start programs to access resources and expertise related 
to language and math instruction that may not be available in their local communities. 
Implications for alignment. The current study found a favorable effect of Head Start 
participation in relation to children’s literacy skills in the spring of pre-K, which was only 
sustained into the spring of kindergarten for children who subsequently experienced kindergarten 
classrooms characterized by high-quality emotional support. This finding was important given 
that research has documented a national trend in kindergarten classroom practice that likely 
corresponds with a shift away from practices to foster emotionally supportive classroom 
environments (e.g., “Is Kindergarten the New First Grade?” by Bassok, Latham, & Rorem, 
2016). For example, a comparison of two nationally representative cohorts of kindergarten 
children sampled in 1998 and 2010 found that children in the more recent cohort spent less time 
in child-selected activities (i.e., contexts more likely to promote high-quality emotional support), 
but more time in advanced literacy and math instruction, teacher-directed instruction, and 
assessment (i.e., contexts less likely to promote high-quality emotional support; Bassok, Latham, 
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et al., 2016). Anecdotally, teachers have described how some children appear to “mourn of the 
loss” of the warm, nurturing, and supportive classroom environment they experienced in 
preschool as they transition to kindergarten classrooms characterized a generally stringent focus 
on academic instruction (Bratsch-Hines, M., personal communication, January 23, 2019). 
The findings from this dissertation may be relevant to educational practice and 
policymaking concerning pre-K through third grade alignment; particularly in relation to the 
educational contexts in elementary school that support Head Start children and their continued 
learning across the transition to school. Education stakeholders are increasingly interested in the 
design of policies and practices to align classroom instruction across the pre-K through third 
grade period in order to promote continuity in children’s educational experiences (e.g., Bogard & 
Takanishi, 2005; Phillips et al., 2017; Pianta et al., 2016; Ritchie & Gutmann, 2014; Stipek, 
Clements, Coburn, Franke, & Farran, 2017). To date, most instructional alignment initiatives 
have focused on the use of curricula, instructional practices, learning standards, and assessments. 
However, Stipek et al. (2017) have acknowledged that continuity in instruction depends on the 
quality of classroom instruction. 
The current study provides direct evidence of the importance of high-quality classroom 
environments in kindergarten for sustaining the effect of Head Start. In particular, the quality of 
classroom-wide emotional support, which can be evident across classroom instructional contexts. 
Moreover, the current study identified a specific pattern of alignment in classroom experiences 
across the transition to school that may promote positive outcomes for children: if children attend 
Head Start during the preschool period, they may experience a boost in literacy learning, but may 
only continue to maintain this advantage during the early elementary grades if they subsequently 
experience kindergarten classrooms characterized by high-quality emotional support. Finally, it 
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is important to note that, even though the current study was able to identify a context in which 
the long-term effects of Head Start was sustained into elementary school, the probability of 
seeing these sustained effects is greatly diminished given that Head Start children are more likely 
to attend lower-quality and lower-performing schools compared to their more economically 
advantaged peers (Curenton et al., 2015; Currie & Thomas, 2000; V. E. Lee & Loeb, 1995; Puma 
et al., 2012). 
There are some potential strategies to promote emotional support quality in elementary 
school. One strategy involves directly assessing and monitoring the quality of classroom-wide 
teacher–child interactions in kindergarten classrooms. For example, the National P-3 Center has 
published a framework that calls for “observations of classroom practices to assess and improve 
teachers’ effectiveness in creating high-quality instructional, social, and emotional climates” in 
elementary school (Kauerz & Coffman, 2013, p. 6). Although quality monitoring and 
improvement activities are quite common in preschool settings—as assessed by the CLASS—
comparable activities are uncommon in elementary schools, which makes this strategy 
potentially challenging to implement. 
A second potential strategy to improve the quality of emotional support in kindergarten 
involves training in mindfulness meditation for teachers. The objective of mindfulness 
meditation is “to enhance teacher wellbeing through reductions in stress and burnout and 
increases in pro-social states such as mindfulness and loving-kindness” (Hwang, Bartlett, 
Greben, & Hand, 2017, p. 29). Indeed, numerous research studies have documented positive 
effects of mindfulness training in relation to teacher outcomes that would better enable teachers’ 
ability to create emotionally supportive classroom environments. Specifically, studies of 
mindfulness training interventions have found reductions in self-perceived stress and burnout, 
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physiological symptoms of stress (e.g., cortisol levels), depressive symptoms, anxiety, overall 
psychological distress, as well as improvements in sleep quality (Hwang et al., 2017). Moreover, 
such an approach may be easily implemented within the elementary school setting, because the 
approach is evidenced-based and aligned with other common professional development activities 
related to teacher-wellbeing. 
Future Directions 
The current study was the first to consider the effect of Head Start participation based on 
data from the FLP, but this study was not exhaustive. There are several potential future 
directions for research using these data. First, it is possible that the Head Start effect may become 
enhanced for children from families experiencing higher- compared to lower-levels of family 
socioeconomic risk. To address this issue, a future study may consider key measures of family 
socioeconomic risk as moderators of the Head Start effect in relation to children’s academic and 
social-behavioral skills, including family income-to-needs ratio and home environment quality. 
Second, a future study may consider the Head Start effect in relation to child outcomes at later 
time points, because sleeper effects may begin to emerge in later grades as children begin to 
display more complex skills, such as reading comprehension or classroom learning engagement. 
Third, any future study of the Head Start effect on child outcomes at later time points would also 
consider moderation of the Head Start effect by characteristics of classroom quality and 
elementary school across multiple grades, such as kindergarten and first grade. Finally, a future 
study may consider the effect of Head Start program participation on family processes and 
parent-wellbeing—as the parents of children who participate in Head Start may benefit from the 





For more than five decades, the federal Head Start preschool program has occupied a 
prominent role in the landscape of early care and education programming—providing critical 
services that aim to reduce the socioeconomic gap in school readiness skills for the nation’s most 
vulnerable children. Although numerous studies have examined the effectiveness of Head Start 
preschool programming, this dissertation sought to address some of the critical, yet unresolved 
issues related to research on Head Start effectiveness. 
In one of two studies undertaken for this dissertation, a systematic review and meta-
analyses of the extant literature shed light on the modest effect of Head Start. Findings suggested 
that the Head Start and public pre-K programming were largely comparable in terms of their 
effect on language, mathematics, and social-behavioral skills, while public pre-K appeared to 
benefit children’s literacy skill development to a greater extent than Head Start. Therefore, 
comparing the effectiveness of Head Start to public pre-K programming may result in modest 
effects given that many public pre-K programs were modeled after Head Start and provide 
comparable services. One implication for research is that future studies of Head Start effects 
should either exclude public pre-K participants from the comparison group or focus specifically 
on this comparison. One implication for policy and practice is that greater efforts should be made 
to promote collaboration and reduce competition between Head Start and the public pre-K sector. 
The second study undertaken for this dissertation examined the effectiveness of Head 
Start participation for a sample of children born in two historically low-wealth, rural regions of 
the US. This study shed light on the modest effect of Head Start as well as factors related to the 
sustained effect of Head Start into elementary school. This study documented a positive, but 
modest effect of Head Start participation on children’s literacy skills in the spring of preschool, 
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but no reliable effect on language or mathematics skills. This study also found that the positive 
effect on children’s literacy skills was only sustained into the spring of kindergarten for children 
who subsequently experienced high-quality Emotional Support in kindergarten as measured by 
the CLASS. Implications for future educational practice include a greater emphasis on teaching 
language and mathematics skills in Head Start as well as the implementation of strategies to 
promote emotional support quality in elementary school. 
In sum, the results of this dissertation provide further support for the effectiveness of 
Head Start programming and identify opportunities for program improvement. Continued 
investment in Head Start programming is clearly warranted as an efficacious strategy to narrow 
the socioeconomic gap in children’s school readiness skills. However, Head Start should not be 
expected to go it alone. Efforts to reduce competition and facilitate cross-sector collaboration 
between Head Start and the public pre-K sector could lead to the provision of more 
comprehensive and higher-quality services. Efforts to promote the alignment of high-quality 
educational experiences across preschool and elementary school could enable former Head Start 
participants to maintain the benefits of Head Start in the long-term. Head Start has already 
demonstrated an ability to deliver on the promise of promoting the school readiness of low-
income children by enhancing their cognitive, social, and emotional development. This 









Descriptive Information of Included Studies 
 


























































































































Henry et al. (2006) Georgia PSM/PSW  106 201  55% 55%  62% 62%  74% a 74% a  2 3 1 3 
Zhai et al. (2011) 
Multi-state 
(Urban) 
PSM  339 339  50% 51%  59% 61%  30% a 28% a  1 1 0 4 
Lee et al. (2014) Multi-state PSM/CA  1150 1000  50% 51%  29% 33%  23% a 22% a  1 1 1 3 





 329 211  48% 48%  52% 54%  15% a 12% a  0 2 1 0 
Johnson et al. (2018) Multi-state CA  715 529  54% 51%  28% 26%  38% a 34% a  0 1 1 3 





 1 2 1 1 
 
Note: PSM = Propensity score matching. PSW = Propensity score weighting. CA = Covariate adjustment.  RDD = Regression 
discontinuity design. AA = African American. 
a Proportion of parents with less than a high school education  
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Note: Meta-Analytic Effect (0 = pre-K, 1 = Head Start). Effect sizes were indexed by Hedges’ g standardized mean difference. 























Literacy development WJ III Letter-Word ID 














 WJ III Picture Vocabulary 
Literacy development WJ III Letter-Word ID 
Mathematics development WJ III Applied Problems 
Social skills 






















State of residence (Pennsylvania / North Carolina) 
2mo 
Parent report 
Gender (boy / girl) 
Race (African American / Other) 
Mother’s first-born child (yes / no) 
Mother’s age at child’s birth 
Mother’s first child born when ≤ 18 years old (yes / no) 
Maternal marriage status (married / other) 
36mo 
Maternal employment status (unemployed / employed < 35 hours 
per week / employed ≥ 35 hours per week) 
Maternal education (no HS diploma / HS diploma only / HS 
diploma or greater / BA degree or greater) 
Family income-to-needs ratio (< 1.0 / between 1.0 and 2.0 / ≥ 2.0) 
Number of individuals living in the household 
Number of children in the household under 5-years 
Hours per week in non-maternal child care 
Enrollment in center-based child care (yes / no) 
Child’s age at 36-month assessment 
Family process 
characteristics 
Maternal reading ability 24mo WJ III Passage Comprehension 
Geographic isolation 
36mo 
Global Positioning Systems technology 
Parental responsivity 
 HOME Acceptance of the child 
Learning materials 








Social skills SDQ – Parent report 
Problem behaviors SDQ – Parent report 
Cognitive development 


























CLASS Instructional Support 
CLASS Emotional Support 












Type of Primary Child Care Setting During Preschool (N = 1,292) 
 
Preschool setting type % 
Head Start 29% 
State Pre-K 16% 
Other center-based ECE 32% 
Other home-based care 5% 
Parent care only 18% 
 
Note: The percentages for children in state pre-K, other center-based ECE, other home-based 
















 Before Weighting 
 




M (SD)  M (SD) 
 
         State of residence (PA = 1) 0% 0.41 (0.49)  0.40 (0.49)  0.02 
Gender (boy = 1) 0% 0.49 (0.50)  0.51 (0.50)  -0.04 
Race (African American = 1) 0% 0.55 (0.50)  0.37 (0.48)  0.36 
Mother’s first-born child (yes = 1) 0% 0.44 (0.50)  0.38 (0.49)  0.12 
Mother’s age at child’s birth 0% 24.11 (5.86)  26.63 (5.95)  -0.42 
Mother’s first child born when ≤ 18 years old (yes = 1) 0% 0.25 (0.43)  0.14 (0.34)  0.31 
Parent marriage status (married = 1) 13% 0.29 (0.45)  0.57 (0.50)  -0.55 
Parent employment status         
Unemployed (yes = 1) 14% 0.44 (0.50)  0.31 (0.46)  0.27 
Employed < 35 hours per week (yes = 1) 14% 0.24 (0.43)  0.25 (0.43)  -0.03 
Employed ≥ 35 hours per week (yes = 1) 14% 0.32 (0.47)  0.43 (0.50)  -0.24 
Parent education          
No HS diploma (yes = 1) 13% 0.19 (0.39)  0.13 (0.33)  0.17 
HS diploma only (yes = 1) 13% 0.36 (0.48)  0.25 (0.43)  0.24 
HS diploma or greater (yes = 1) 13% 0.43 (0.49)  0.42 (0.49)  0.01 
BA degree or greater (yes = 1) 13% 0.03 (0.18)  0.20 (0.40)  -0.47 
Family income-to-needs ratio         
Below 1.0 (yes = 1) 13% 0.50 (0.50)  0.24 (0.43)  0.56 
Between 1.0 and 2.0 (yes = 1) 13% 0.32 (0.47)  0.32 (0.47)  0.00 
2.0 or greater (yes = 1) 13% 0.18 (0.38)  0.44 (0.50)  -0.54 
Number of individuals living in the household  13% 4.31 (1.48)  4.44 (1.48)  -0.09 
Number of children in the household under 5-years 13% 1.53 (0.73)  1.49 (0.68)  0.05 
Hours per week in non-maternal child care  13% 18.68 (19.29)  21.20 (20.10)  -0.13 
Enrollment in center-based child care (yes = 1) 13% 0.28 (0.45)  0.29 (0.45)  -0.03 
Child’s age at 36-month assessment 14% 36.29 (1.61)  36.92 (1.92)  -0.34 
Geographic isolation 23% 5.43 (4.26)  5.87 (3.97)  -0.11 







Table 7 (Continued) 
 









 Before Weighting 
 




M (SD)  M (SD) 
 
         Parental responsivity (HOME) 17% 0.87 (0.23)  0.91 (0.18)  -0.21 
Acceptance of the child (HOME) 17% 0.79 (0.28)  0.86 (0.25)  -0.25 
Learning materials (HOME) 17% 0.68 (0.22)  0.75 (0.22)  -0.33 
Parental depression (CES-D) 15% 0.72 (0.52)  0.56 (0.50)  0.30 
Parent report of child’s health 15% 1.92 (0.92)  1.77 (0.87)  0.17 
Language development (PLS-4) 17% 94.11 (14.48)  99.42 (16.04)  -0.34 
Social skills (SDQ) 15% 1.34 (0.30)  1.45 (0.30)  -0.35 
Problem behaviors (SDQ) 15% 0.72 (0.31)  0.60 (0.32)  0.38 
Cognitive development (WPPSI) 18% 90.31 (14.98)  94.26 (17.02)  -0.24 
 
Note: SMD = standardized mean difference. Linear regression models were used to calculate SMDs. Categorical measures were 



















 After Weighting 
 




M (SD)  M (SD) 
 
         State of residence (PA = 1) 0% 0.35 (0.48)  0.40 (0.49)  -0.10 
Gender (boy = 1) 0% 0.50 (0.50)  0.51 (0.50)  -0.03 
Race (African American = 1) 0% 0.44 (0.50)  0.43 (0.50)  0.02 
Mother’s first-born child (yes = 1) 0% 0.36 (0.48)  0.40 (0.49)  -0.07 
Mother’s age at child’s birth 0% 25.86 (6.64)  25.87 (5.95)  0.00 
Mother’s first child born when ≤ 18 years old (yes = 1) 0% 0.18 (0.38)  0.17 (0.38)  0.02 
Parent marriage status (married = 1) 13% 0.50 (0.50)  0.49 (0.50)  0.01 
Parent employment status         
Unemployed (yes = 1) 14% 0.34 (0.47)  0.35 (0.48)  -0.02 
Employed < 35 hours per week (yes = 1) 14% 0.31 (0.46)  0.25 (0.43)  0.13 
Employed ≥ 35 hours per week (yes = 1) 14% 0.36 (0.48)  0.40 (0.49)  -0.09 
Parent education          
No HS diploma (yes = 1) 13% 0.15 (0.35)  0.15 (0.35)  0.00 
HS diploma only (yes = 1) 13% 0.28 (0.45)  0.28 (0.45)  -0.01 
HS diploma or greater (yes = 1) 13% 0.42 (0.49)  0.42 (0.49)  -0.01 
BA degree or greater (yes = 1) 13% 0.16 (0.37)  0.15 (0.36)  0.02 
Family income-to-needs ratio         
Below 1.0 (yes = 1) 13% 0.33 (0.47)  0.32 (0.47)  0.01 
Between 1.0 and 2.0 (yes = 1) 13% 0.32 (0.47)  0.32 (0.47)  0.00 
2.0 or greater (yes = 1) 13% 0.35 (0.48)  0.36 (0.48)  -0.01 
Number of individuals living in the household  13% 4.37 (1.37)  4.41 (1.55)  -0.03 
Number of children in the household under 5-years 13% 1.47 (0.71)  1.51 (0.71)  -0.06 
Hours per week in non-maternal child care  13% 20.20 (19.29)  20.31 (20.03)  -0.01 
Enrollment in center-based child care (yes = 1) 13% 0.26 (0.44)  0.29 (0.45)  -0.06 
Child’s age at 36-month assessment 14% 36.72 (1.78)  36.73 (1.84)  0.00 
Geographic isolation 23% 5.88 (4.34)  5.77 (4.03)  0.03 







Table 8 (Continued) 
 









 After Weighting 
 




M (SD)  M (SD) 
 
         Parental responsivity (HOME) 17% 0.90 (0.21)  0.90 (0.19)  0.00 
Acceptance of the child (HOME) 17% 0.84 (0.25)  0.84 (0.26)  0.02 
Learning materials (HOME) 17% 0.72 (0.22)  0.73 (0.23)  -0.05 
Parental depression (CES-D) 15% 0.60 (0.49)  0.61 (0.52)  -0.01 
Parent report of child’s health 15% 1.81 (0.88)  1.82 (0.89)  -0.01 
Language development (PLS-4) 17% 98.03 (15.80)  97.79 (15.91)  0.02 
Social skills (SDQ) 15% 1.42 (0.31)  1.42 (0.31)  0.03 
Problem behaviors (SDQ) 15% 0.64 (0.30)  0.63 (0.33)  0.01 
Cognitive development (WPPSI) 18% 94.00 (16.81)  93.07 (16.82)  0.06 
 
Note: SMD = standardized mean difference. Linear regression models were used to calculate SMDs. Categorical measures were 









Descriptive Statistics for CLASS Domain Scores by Treatment Group Before Inverse Probability 









 Before Weighting 
 Head Start  Comparison  
SMD 
Measure M/% (SD)  M/% (SD)  
         CLASS Instructional Support 20% 2.89 (0.94)  3.02 (0.93)  -0.13 
CLASS Emotional Support 20% 5.16 (0.88)  5.23 (0.85)  -0.08 
CLASS Classroom Organization 20% 5.05 (0.85)  5.11 (0.90)  -0.06 
 
Note: CLASS = Classroom Assessment Scoring System. SMD = standardized mean difference. 






Descriptive Statistics for CLASS Domain Scores by Treatment Group After Inverse Probability 









 After Weighting 
 Head Start  Comparison  
SMD 
Measure M/% (SD)  M/% (SD)  
         CLASS Instructional Support 20% 2.89 (0.91)  3.00 (0.93)  -0.13 
CLASS Emotional Support 20% 5.18 (0.83)  5.19 (0.86)  -0.02 
CLASS Classroom Organization 20% 5.13 (0.83)  5.09 (0.91)  0.05 
 
Note: CLASS = Classroom Assessment Scoring System. SMD = standardized mean difference. 






Correlations between Moderators After Inverse Probability of Treatment Weighting (N = 1,292) 
 
Measure 1 2 3 
1. CLASS Instructional Support 1.00   
2. CLASS Emotional Support 0.41 1.00  
3. CLASS Classroom Organization 0.41 0.70 1.00 
 
Note: CLASS = Classroom Assessment Scoring System. All correlations  |0.06| are statistically 






Descriptive Statistics for Child Outcomes by Treatment Group Before Inverse Probability of 









 Before Weighting 
 Head Start  Comparison  
SMD 
Measure M/% (SD)  M/% (SD)  
         Language         
PPVT-III (preschool) 25% 89.36 (15.68)  95.14 (16.44)  -0.35 
WJ III Picture Vocabulary (kindergarten) 18% 97.03 (9.47)  99.77 (10.47)  -0.27 
Literacy         
WJ III Letter-Word ID (preschool) 24% 96.70 (12.40)  97.86 (14.12)  -0.09 
WJ III Letter-Word ID (kindergarten) 18% 105.33 (11.90)  107.89 (12.69)  -0.20 
Mathematics         
WJ III Applied Problems (preschool) 24% 96.74 (11.86)  100.79 (13.85)  -0.30 
WJ III Applied Problems (kindergarten) 18% 97.77 (12.47)  101.49 (14.81)  -0.26 
 
Note: PPVT-III = Peabody Picture Vocabulary Test, 3rd edition. WJ = Woodcock-Johnson. SDQ 
= Strengths and Difficulties Questionnaire. SMD = standardized mean difference. Linear 






Descriptive Statistics for Child Outcomes by Treatment Group After Inverse Probability of 









 After Weighting 
 Head Start  Comparison  
SMD 
Measure M/% (SD)  M/% (SD)  
         Language         
PPVT-III (preschool) 25% 94.20 (17.07)  93.46 (16.36)  0.05 
WJ III Picture Vocabulary (kindergarten) 18% 99.13 (9.66)  99.02 (10.32)  0.01 
Literacy         
WJ III Letter-Word ID (preschool) 24% 99.37 (12.56)  96.86 (14.13)  0.18 
WJ III Letter-Word ID (kindergarten) 18% 108.70 (12.88)  107.28 (12.69)  0.11 
Mathematics         
WJ III Applied Problems (preschool) 24% 100.64 (13.55)  99.55 (13.86)  0.08 
WJ III Applied Problems (kindergarten) 18% 100.32 (12.78)  100.52 (14.82)  -0.01 
 
Note: PPVT-III = Peabody Picture Vocabulary Test, 3rd edition. WJ = Woodcock-Johnson. SDQ 
= Strengths and Difficulties Questionnaire. SMD = standardized mean difference. Linear 






The Population Average Treatment Effect (PATE) of Head Start on Children’s Spring of Preschool and Spring of Kindergarten 
Language, Literacy, and Mathematics Outcomes as Well as Moderation of the PATE on Children’s Spring of Kindergarten Outcomes 
 
 
Language  Literacy  Mathematics 
Parameter  (SE)   (SE)   (SE) 
Main effect model: Preschool outcomes         
Intercept 0.00 (0.01)  –0.01 (0.01)  0.00 (0.01) 
Head Start  0.01 (0.03)  0.09* (0.04)  0.01 (0.04) 
Main effect model: Kindergarten outcomes          
Intercept 0.00 (0.01)  0.01 (0.01)  –0.01 (0.01) 
Head Start 0.01 (0.04)  0.00 (0.04)  –0.04 (0.04) 
Moderation model 1: Kindergarten outcomes         
CLASS Instructional Support 0.01 (0.03)  0.10** (0.03)  –0.03 (0.03) 
Head Start × CLASS Instructional Support 0.06 (0.06)  0.02 (0.07)  0.00 (0.06) 
Moderation model 2: Kindergarten outcomes         
CLASS Emotional Support 0.01 (0.03)  0.03 (0.03)  –0.03 (0.03) 
Head Start × CLASS Emotional Support 0.04 (0.06)  0.17* (0.07)  0.09 (0.06) 
Moderation model 3: Kindergarten outcomes         
CLASS Classroom Organization 0.04 (0.03)  0.09*** (0.03)  0.00 (0.03) 
Head Start × CLASS Classroom Organization 0.03 (0.06)  0.07 (0.07)  –0.02 (0.06) 
  
Note: Head Start was coded as 0 = No, 1 = Yes. Language was assessed via the PPVT-III in preschool and the WJ III Picture 
Vocabulary in kindergarten; literacy was assessed with the WJ III Letter-Word ID in preschool and kindergarten; and mathematics 
was assessed with the WJ III Applied Problems in preschool and kindergarten Although the parameter estimates for the covariates 
were not displayed in Table 14, these covariates were included in all models and their parameter estimates can be made available from 
the author upon request. The dependent variables, continuous covariates, and moderator variables were standardized to have a mean of 










The Sample Average Treatment Effect (SATE) of Head Start on Children’s Spring of Preschool and Spring of Kindergarten Language, 
Literacy, and Mathematics Outcomes as Well as Moderation of the SATE on Children’s Spring of Kindergarten Outcomes 
 
 
Language  Literacy  Mathematics 
Parameter  (SE)   (SE)   (SE) 
Main effect model: Preschool outcomes         
Intercept 0.01 (0.02)  –0.01 (0.03)  0.00 (0.02) 
Head Start  0.01 (0.06)  0.18* (0.07)  0.01 (0.06) 
Main effect model: Kindergarten outcomes          
Intercept 0.01 (0.01)  0.02 (0.03)  0.00 (0.03) 
Head Start –0.01 (0.07)  0.02 (0.08)  –0.06 (0.07) 
Moderation model 1: Kindergarten outcomes         
CLASS Instructional Support 0.00 (0.03)  0.09** (0.03)  –0.03 (0.03) 
Head Start × CLASS Instructional Support 0.09 (0.06)  0.02 (0.07)  –0.02 (0.06) 
Moderation model 2: Kindergarten outcomes         
CLASS Emotional Support 0.00 (0.03)  0.00 (0.03)  –0.03 (0.03) 
Head Start × CLASS Emotional Support 0.07 (0.06)  0.17* (0.07)  0.08 (0.06) 
Moderation model 3: Kindergarten outcomes         
CLASS Classroom Organization 0.04 (0.03)  0.08*** (0.03)  –0.01 (0.03) 
Head Start × CLASS Classroom Organization 0.06 (0.06)  0.07 (0.07)  –0.03 (0.06) 
  
Note: Head Start was coded as 0 = No, 1 = Yes. Language was assessed via the PPVT-III in preschool and the WJ III Picture 
Vocabulary in kindergarten; literacy was assessed with the WJ III Letter-Word ID in preschool and kindergarten; and mathematics 
was assessed with the WJ III Applied Problems in preschool and kindergarten Although the parameter estimates for the covariates 
were not displayed in Table 15, these covariates were included in all models and their parameter estimates can be made available from 
the author upon request. The dependent variables, continuous covariates, and moderator variables were standardized to have a mean of 
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